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Vapor Intrusion Exposure Pathway Evaluation 
Former Sheller-Globe Facility, Keokuk, Iowa 

1.0 Introduction 
This report provides an evaluation to identify the portion of the Former Sheller-Globe 
Facility Property (Facility) located at 3200 Main Street, Keokuk, Iowa where restrictions 
will be applied as part of the Institutional Control (IC) Covenant to mitigate potential 
health risks associated with the vapor intrusion (VI) exposure pathway. 

The technical approach that is used for this evaluation was provided to the United States 
Environmental Protection Agency (USEP A) in a Scope of Work (SOW) dated August 7, 
2007. USEP A concurred with the SOW via electronic mail communication on August 
10, 2007 and requested only one minor modification to the SOW, which is described 
below. In summary, this evaluation uses the existing soil and groundwater volatile 
organic chemical (VOC) data for the Facility in conjunction with the USEPA November 
2002 "Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils" (commonly referred to as the EPA Vapor Intrusion (VI) 
Guidance), to identify the portion of the Property where land use restrictions to mitigate 
the VI pathway must be applied. 

2.0 Background 
On June 21,2007, the USEPA communicated a summary of the provisions of the draft IC 
Covenant that covers exposure pathways to soil, groundwater, and vapor intrusion at the 
Former Sheller-Globe Facility Property in Keokuk, Iowa. In the June 21, 2007 
communication from USEP A, USEP A indicated that the portion of the property to which 
restrictions will be applied cannot be based solely on the area of groundwater 
contamination, because vapors can migrate some distance from the location of VOCs in 
soil and groundwater. However, USEP A indicated that measures could be taken to 
further evaluate the vapor intrusion exposure pathway and thereby limit the portion of the 
property where restrictions are applied. A subsequent electronic mail communication 
from USEP A on June 22, 2007 indicated that the USEP A VI Guidance is "appropriate for 
use in evaluating vapor intrusion in a potential future residential use scenario at the 
facility, including the primary screening matrix". 

A SOW was prepared to define the technical approach to be used to identify the portion 
of the Property that will be subject to restrictions concerning the VI exposure pathway. 
USEPA concurred with the SOW, with one modification: the screening values used to 
evaluate VI pathway completeness consider the lower of the EPA VI screening values 
and federal drinking water standards (i.e., Maximum Contaminant Levels [MCLs]). 

3.0 Conceptual Site Model 
The Conceptual Site Model is based on the results of the previous investigations 
conducted at the Facility (Woodward-Clyde, 1995, URS Greiner Woodward Clyde, 1999, 
URS, 2001, URS, 2002, URS, 2003, URS, 2007). The Facility is characterized by a 
release of a mixture of solvents that include chlorinated VOCs (methylene chloride, 
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Vapor Intrusion Exposure Pathway Evaluation 
Former Sheller-Globe Facility, Keokuk, Iowa 

trichloroethene, tetrachloroethene, and breakdown products), benzene, ethylbenzene, 
toluene, xylenes, and hexane. The release occurred to the soil near the Chemical Mixing 
Building. The VOCs released to the soil infiltrated and leached through the unsaturated 
soil column to the overburden groundwater, approximately 10 to 15 feet below ground 
surface (bgs) at the release area. VOCs then migrated downgradient with groundwater 
flow. 

The overburden soils are characterized as clay and silty clay. These soils have very low 
hydraulic conductivity that does not facilitate rapid movement of liquids or soil gas 
through the soil column. Therefore, the solvents that were released to the soil tended to 
remain in the vicinity of the release areas, and groundwater that became contaminated 
from leaching of the VOCs from the soil did not migrate a substantial distance from the 
release area (i.e., less than 200 feet) . 

Potential exposure pathways to contamination in soil and groundwater can include: 
• incidental ingestion and dermal contact with contaminated soil, 
• inhalation of vapors and dust that may be released from unsaturated soil to the 

ambient air, 
• contact with groundwater used as potable (drinking) water, 
• contact with shallow contaminated groundwater during intrusive excavation 

activities, and 
• inhalation of vapors that may be released from unsaturated soil or groundwater to 

soil pore space, migrate within the soil pore space, and then passively migrate or 
be actively drawn into air within occupied structures, whereupon occupants may 
inhale the vapors; this pathway is referred to as vapor intrusion. Vapor intrusion 
pathways are not complete for soil within the saturated zone because VOCs 
cannot migrate from soil to soil gas; they migrate from soil to groundwater, and 
then to soil gas; groundwater is therefore the actual source medium for transfer to 
soil gas in saturated soil. 

Remedial actions performed at the Facility included installation and operation of a soil 
vapor extraction system. The system was effective in reducing groundwater 
contamination, as evidenced by long-term monitoring groundwater concentration trends 
that have been generally decreasing. To further reduce residual contamination, a soil 
removal action was performed in July 2007. The soil removal action involved the 
excavation and off-site disposal of 2,395 tons of VOC contaminated soil from an area to 
the south and an area to the east of the Chemical Mixing Building. The purpose of this 
removal action was to eliminate on-going sources of contamination to groundwater. 
With the residual sources removed, the VOC concentrations in groundwater are expected 
to continue to decrease. Long-term monitoring of the natural attenuation of groundwater 
VOCs is to be performed. 

The soil removal action was designed to result in residual VOC concentrations in soil and 
groundwater that did not pose an unacceptable health risk to commercial/industrial 
workers who may be exposed to soil and groundwater through the pathways listed above. 
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The closure plan for the Facility includes application of Institutional Controls that will 
prevent unrestricted use of the Facility in areas where residual contamination remains, 
and will prevent use of groundwater beneath the Facility. 

With respect to the vapor intrusion exposure pathway, USEPA VI Guidance indicates 
that VI exposure pathways may be complete at occupied structures that are located at 
distance from subsurface vapor sources. Key factors that can influence the completeness 
of this pathway include: 

• the soil type, whereby soils with larger pore spaces such as sands are more 
conducive to vapor flow and soils with smaller pore spaces, such as silts and clays 
are less conducive to flow; 

• preferential pathways such as underground utility conduits and storm water pipes 
that may allow vapors to migrate laterally along the conduit, resulting in transfer 
of vapors a greater distance from the source than they otherwise would migrate; 

• depth to groundwater, whereby shallow groundwater brings volatile sources 
closer to buildings; and 

• building construction attributes, whereby buildings with basements have more 
surface area in which vapors can infiltrate. 

The purpose of this evaluation is to identify the area of the Facility where vapor intrusion 
pathways from subsurface vapor sources in groundwater and unsaturated soil are 
incomplete for unrestricted land use (i.e., vapor intrusion into single family residential 
structures constructed with subsurface basements). 

4.0 Evaluation 
The technical approach described in the SOW uses the USEPA VI Guidance as the basis 
for this evaluation. 

The USEP A VI Guidance is a tiered analysis that allows users of the guidance to 
determine if the VI exposure pathway is complete and, if complete, whether the pathway 
poses a health risk of regulatory concern. Likewise, the USEP A VI Guidance may be 
used to identify if, and where, the VI pathway is incomplete. The USEP A VI Guidance 
moves from a fairly non-site-specific Primary Screening, through a semi-site-specific 
Secondary Screening, to a Site-Specific Pathway Assessment. Through each successive 
screening step and tier of evaluation, application of the guidance may allow the VI 
pathway to be identified as 'incomplete'. For this evaluation, the primary objective is to 
identify the area of the Facility where the VI pathway is incomplete; this relies 
principally on use of the Primary Screening Matrix in the USEP A VI Guidance, as 
described in the following subsections. 
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Vapor Intrusion Exposure Pathway Evaluation 
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4.1 Step 1 --Identify the Volatile and Toxic Chemicals that are Present 

Table 1 of the USEP A VI guidance lists chemicals that are considered to have sufficient 
volatility and toxicity to pose a potential VI pathway concern. The chemicals analyzed in 
soil and groundwater at the Facility were compared to the list of chemicals in Table 1 of 
the VI guidance. Table 3-1 of this evaluation identifies the chemicals analyzed in soil 
and groundwater and whether they are considered to be of sufficient volatility and 
toxicity to pose a potential vapor intrusion concern in accordance with the VI guidance. 
As shown in Table 3-1, all but three of the chemicals analyzed in soil groundwater are 
considered to be of sufficient volatility and toxicity to pose a potential VI concern. These 
chemicals are therefore identified as chemicals of potential concern (COPCs) for VI. 

4.2 Step 2 --Identify a 100 foot Perimeter from All Subsurface Volatile Sources 

The USEPA VI Guidance indicates that buildings that are within 100 feet horizontally 
and vertically of a volatile source in the subsurface could have a potentially complete VI 
pathway. Key to this is defining ' subsurface volatile source'. The USEPA VI Guidance 
defines a subsurface volatile source as VOCs in the unsaturated soil or groundwater. The 
guidance further defines a series of screening steps that may be used to determine if the 
subsurface volatile source does, in fact, represent a complete VI pathway. 

For this assessment, the objective is to identify the area of the Property where a VI 
pathway is incomplete. Therefore, this evaluation identifies the area of the Property that 
is more than 100 feet from a subsurface volatile source; this is the area of the Property 
where the VI pathway is incomplete and will not need to be subject to restrictions for the 
VI pathway. The following paragraphs describe how subsurface volatile sources in 
unsaturated soil and groundwater at the Property were defined in order to establish the 
area of the Property where the VI pathway is incomplete. 

4.2.1 Unsaturated Soil 

The USEP A VI Guidance indicates that VOCs in unsaturated soil can represent a 
subsurface volatile source and recommends that the VI pathway evaluation for 
unsaturated soil be performed using soil gas measurements with fate and transport 
modeling. Because soil gas data are not available for this Facility, this assessment 
incorporates the assumption that detected VOCs in unsaturated soil could represent a 
potential subsurface volatile source that would make the VI pathway complete. 
Therefore, identification of the area of the Property where the VI pathway from 
unsaturated soil is incomplete is identified by determining a 100-foot contour (buffer) 
around the sampling locations where VOCs were not detected in unsaturated soil. 

The source of the soil data used for this evaluation is pre-excavation sampling that was 
performed by URS in support of the remedial design for the soil remediation that was 
completed in July, 2007. Figure 1, which was excerpted from the Remedial Design 
prepared by URS, shows the VOC data for soil. A review of this figure indicates that 
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VOCs were detected in most of the samples that were collected. As indicated in Figure 1, 
the peripheral soil sampling locations include ISB-3, SB-PLI-1, SB-PLI-2, DP-7, and 
ISB-7. The soil samples collected at location SB-PLI -2 are from within the saturated 
zone. Therefore, VOCs detected in the soil samples collected at location SB-PLI-2 do 
not represent a subsurface volatile source. Similarly, the groundwater elevation south of 
the retaining wall is within two feet of the ground surface. Any VOC contamination in 
soil at this area is isolated to the saturated zone, and present in soil only as a result of 
migration of the VOCs with downgradient groundwater flow from the source area on the 
north side of the retaining wall. Therefore, it is assumed that no subsurface volatile 
sources are present in unsaturated soil on the south side of the retaining wall. 

VOCs were detected at each of the other four periphery sampling locations at low part­
per billion (microgram per kilogram [~J.g/Kg]) concentrations, as follows: 

• ISB-3- toluene (6.3 ~J.g/Kg) 

• SB-PLI-1-toluene (l.9~J.g/Kg) 
• DP-7 - ethylbenzene (0.97 ~J.g/Kg), toluene (17 B ~J.g/Kg), xylenes (total) 

(3.6 J ~J.g/Kg) 
• ISB-7- xylenes (total) (5.6 ~J.g/Kg) 

The SOW indicated that the 100 foot buffer would be established around the soil 
sampling locations that exhibited non-detect results for VOCs. However, the VOC 
concentrations reported in these samples are extremely low and clearly do not suggest the 
presence of any residual sources of VOC contamination. In addition, these sampling 
locations are physically separated from volatile source areas in soil (Figure 1). 
Specifically: 

• ISB-3 is separated from the release areas by the hazardous waste storage area and 
Chemical Mixing Building, and is cross gradient from these areas. 

• SB-PLI -1 is downgradient of the release areas, but is separated from the release 
areas by locations DP-53 and DP-54, which also show extremely low VOC 
concentrations (e.g., toluene reported at less than 3 11g/Kg). 

• DP-7 and ISB-7 are upgradient of the release areas. 

Consequently, it is unlikely that VOC concentrations in unsaturated soil would be 
increasing with distance from these periphery sampling locations. Moreover, 
concentrations of ethyl benzene, toluene, and xylene at in the 1 ~J.g/Kg to 6 ~J.g/Kg range in 
the unsaturated soil would not constitute a vapor intrusion concern. This is in particular 
the case at this Facility because the overburden soil is silty clay, a soil type which tends 
to substantially retard vapor movement. Therefore, a 100-foot perimeter may be 
established around these four periphery sampling locations. The area within this buffer is 
the portion of the Property where the VI pathway from unsaturated soil may be complete, 
and the area outside of this buffer is the area of the Property where the VI pathway from 
unsaturated soil is incomplete. As discussed in subsection 4.2.2, the 100-buffer around 
these soil sampling locations falls within the buffer zone that is established for 
groundwater. Consequently, the buffer zone for groundwater is protective for 
unsaturated soil. 
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Vapor Intrusion Exposure Pathway Evaluation 
Former Sheller-Globe Facility, Keokuk, Iowa 

Soil sampling data for VOCs that was submitted in the Resource Conservation and 
Recovery Act (RCRA) Facilities Investigation (RFI) were also reviewed to determine if 
additional soil sampling locations had VOCs at concentrations that might be a concern. 
A review of the data from the RFI indicates that any VOCs reported in soil were detected 
at concentrations well below the USEP A Region IX Preliminary Remediation Goals for 
residential soil. This indicates that VOCs in soil in other portions of the Facility do not 
require restrictions. 

4.2.2 Groundwater 

The USEP A VI Guidance indicates that VOCs in groundwater can represent a subsurface 
volatile source, but that screening values can be used to determine if the VI pathway 
would actually be complete for a given subsurface volatile source. Specifically, the 
Generic Screening Levels for groundwater provided on Table 2C of the USEP A VI 
Guidance may be used to screen VOC concentrations in groundwater. VOC 
concentrations that are greater than these screening values are assumed to pose a 
potentially complete VI pathway unless additional, more site-specific, evaluations are 
completed. Therefore, identification of the area of the Property where the VI pathway 
from groundwater is incomplete can be identified as the groundwater locations where 
VOC concentrations do not exceed the screening values. However, to provide added 
conservatism, the area where the VI pathway from groundwater is incomplete is being 
defined as the area that is outside of a 100-foot contour (buffer) around the sampling 
locations where VOCs were detected in groundwater at concentrations in excess of the VI 
screening values. 

The VI screening levels presented in Table 2C of the USEP A VI Guidance are protective 
for migration of vapors from groundwater, through a sandy overburden soil, to air within 
a residential structure constructed with a subsurface basement. The screening levels 
correspond to a target excess lifetime cancer risk of 1 x 1 o-6 and a hazard index of 1. The 
VI screening values from Table 2C of the USEP A VI Guidance are presented in 
Table 3-1. At USEPA's request, federal drinking water standards (MCLs) are also used 
to screen the VI pathway from groundwater in this evaluation. The available MCLs are 
presented in Table 3-1. As indicated in Table 3-1, the lower of the USEP A VI screening 
values and MCLs are used as the VI screening values in this evaluation. 

The source of the groundwater VOC data used in this evaluation is the groundwater data 
collected from monitoring wells at the Facility that have been monitored over a period of 
several years (beginning in 1991 for several of the wells). Table 3-2 presents the 
groundwater data that are available for the monitoring wells at the Facility. The 
groundwater monitoring results presented in Table 3-2 cover a time period between May 
1991 and May 2007. Table 3-2 also provides a comparison of the VOC data to the VI 
screening values from Table 1; in Table 3-2, values that are shaded yellow exceed the VI 
screening values. 
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The 2007 Annual Groundwater Monitoring Report (URS, 2007) includes a statistical 
analysis ofVOC concentration trends in groundwater. The results of the analysis indicate 
that VOC concentrations are either stable or decreasing in all wells analyzed, the only 
exception being trichloroethene in well MW-10, for which an increasing trend was 
identified. These trends are also evident from the information presented in Table 3-2. 
Because groundwater VOC concentrations have been steadily declining or are stable, 
identification of monitoring wells with VOCs detected at concentrations greater than the 
VI screening values are based on comparison of the most recent groundwater data for 
each monitoring well to the VI screening values. 

The monitoring wells with VOCs detected in the most recent sampling round at 
concentrations greater than the VI screening values are identified on Figure 2. As 
indicated on Figure 2, these include wells MW-5, MW-7, MW-8, MW-10, MW-11R, and 
MW -13. Figure 2 identifies the 100-foot buffer zone around these monitoring wells. The 
area that is outside of this line will represent the area of the Property where the VI 
pathway is incomplete. The area within this line will represent the area of the Property 
where the VI pathway may be complete, and restrictions for the VI pathway will be 
applied. 

A review of Figure 2 and Table 3-2 shows that monitoring wells located downgradient of 
MW -10, MW -11 R, and MW -13 are generally non-detect for VOCs. These wells (MW-
23A/23B, MW-16, MW-18) are located approximately 100 feet downgradient; the 
observation that these wells are non-detect for VOCs provides additional confidence that 
the 100 foot buffer zone in the downgradient direction defines a zone outside of which 
the VI pathway would be incomplete. 

Wells MW -7 and MW -8 are not directly bounded by other wells. The most recent data 
for these two wells was collected in May 2002. In that sampling round, VOCs 
(trichloroethene, tetrachloroethene, vinyl chloride) were detected in these wells at 
concentrations slightly above the VI screening values, generally in the 4 to 18 f..lg/L 
range. In interpreting the significance of VOCs in these wells at concentrations greater 
than the VI screening values, it is important to consider groundwater flow, and the 
conservative nature of the generic screening values. Specifically: 

• The groundwater flow suggests that groundwater in the vicinity of these wells 
would flow in the general direction of MW -17 A/17B; no VOCs have been 
detected in these wells in recent rounds. 

• The screening levels from Table 2C of the USEP A VI Guidance are very 
conservative for application to this Facility because they are based on VI through 
a sandy overburden whereas the overburden at the Facility has been characterized 
as silty clay. Sandy soils are conducive to vapor movement, whereas silty clay 
soils attenuate vapor movement. In fact, the attenuation factor that describes the 
ratio of groundwater concentration to indoor air concentration is approximately 
250 times lower for silty clay soils than it is for sandy soils. The VI screening 
value is in direct proportion to the attenuation coefficient. Therefore, VI 
screening values that are based on silty-clay soils would be substantially higher 
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than the VI screening values used in this evaluation, and substantially higher than 
the VOC concentrations detected in groundwater at MW -7 and MW -8. 

The only subsurface utility lines that are located in close proximity to the VOC source 
areas are water and sewer lines that run in an east-west direction in the southern-most 
portion of the Facility (Figure 3). The utility lines are almost completely contained with 
in the area that is proposed for restrictions. Therefore, in the unlikely event that these 
utility corridors represented a preferential pathway for vapor migration, the vapor 
intrusion exposure pathway to potential residents would not be complete. Therefore, 
there are no known preferential pathways that could cause localized migration of VOCs 
at elevated concentrations to locations at the area of the Facility where the restrictions 
will not apply. 

Collectively, this analysis suggests that the VI pathway would not be complete in the area 
of the Facility that is outside of the buffer zone that is indicated in Figure 2. 

5.0 Conclusions 
This evaluation has applied the USEP A VI Guidance with site-specific soil and 
groundwater data to identify the area of the Former Sheller-Globe Facility Property 
where the VI exposure pathway is incomplete. The area where the VI exposure pathway 
is incomplete will not be subject to restrictions in the IC Covenant for the Property for the 
VI exposure pathway. The area where the VI pathway is potentially complete will be 
subject to restrictions in the IC Covenant. 

In consideration of the evaluation presented herein and associated uncertainties, including 
future migration of the groundwater plume, the area of the Property at which restrictions 
will apply based on the VI exposure pathway are defined as an area that is larger than the 
100-foot buffer zone, as shown on Figure 3. This area extends the restriction area to the 
property boundary in the downgradient plume direction. 
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Table 3-1 
Identification of Chemicals of Potential Concern for Vapor Intrusion and Pathway Completeness Screening Values 
Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

Screening Value 1" 1 

COPC for Vapor Lowest ~creenmg 
Volatile Organic Chemical Intrusion? (I} Vapor Intrusion (ug/L) MCL(ug/L) 
1,1, 1-Trichloroethane Yes 3100 200 
1,1 ,2,2-Tetrachloroethane Yes 3 NA 
1,1 ,2-Trichloroethane Yes 5 5 
1, 1-Dichloroethane Yes 2200 NA 
1, 1-Dichloroethene Yes 190 7 
1 ,2-Dichloroethane Yes 5 5 
1 ,2-Dichloroethene Yes 180 NA 
1 ,2-Dichloropropane Yes 35 5 
1 ,2,4-Trimethylbenzene Yes 24 NA 
1 ,3,5-Trimethylebenzene Yes 25 NA 
2-Butanone (MEK) Yes 440000 NA 
2-Hexanone No NA NA 
4-Methyl-2-pentanone (MIBK) Yes 14000 NA 
Acetone Yes 220000 NA 
Benzene Yes 5 5 
Bromodichloromethane Yes 2.1 NA 
Bromoform Yes 0.0083 NA 
Bromomethane Yes 20 NA 
Carbon disulfide Yes 560 NA 
Carbon tetrachloride Yes 5 5 
Chlorobenzene Yes 390 NA 
Chloroethane Yes 28000 NA 
Chloroform Yes 80 NA 
Chloromethane Yes 6.7 NA 
Dibromochloromethane Yes 3.2 NA 
Ethyl benzene Yes 700 700 
Hexane Yes 2.9 NA 
Isobutyl alcohol Yes 2200000 NA 
Methylene chloride Yes 58 5 
Styrene Yes 8900 100 
Tetrachloroethene Yes 5 5 
Toluene Yes 1500 1000 
Trichloroethene Yes 5 5 
Vinyl Acetate Yes 9600 NA 
Vinyl Chloride Yes 2 2 
Xylenes (total) Yes 22000 10000 
cis-1 ,2-Dichloroethene Yes 210 70 
cis-1 ,3-Dichloropropene Yes 0.84 NA 
n-Butanol No NA NA 
tert-Butyl methyl ether Yes 120000 NA 
trans-1 ,2-Dichloroethene Yes 180 100 
trans-1 ,3-Dichloropropene Yes 0.84 NA 
trans-1 ,4-Dichloro-2-butene No NA NA 

(1) COPC- Chemical of Potential Concern. VOCs are identified as COPCs for vapor intrusion if they are listed on Table 1 

of the EPA Vapor Intrusion Guidance (USEPA, 2002) as chemicals with sufficient volatility and toxicity to pose a vapor intrusion concern. 

(2) Screening values are defined below. In accordance with EPA's requested modification to the scope of work for this evaluation, 

the screening value used to evaluate vapor intrusion pathway completeness is the lower of the vapor intrusion screening value and 

federal drinking water standard. 

Vapor Intrusion Screening Value: Obtained from Table 2c of the EPA Vapor Intrusion Guidance (USEPA, 2002). 

These values are protective for migration of vapors from groundwater to indoor air in a 

residence constructed with a subsurface basement, at a target excess l~etime cancer risk of 

1 in 1 million or a target hazard index of 1. 

MCL- Maximum Contaminant Level. (http://www.epa.gov/safewater/contaminants/index.html#primary) 

NA - Not Available I Not Applicable 

ug/L - micrograms per liter 

USEPA, 2002. "Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils" November. 
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Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main St reet , Keokuk, Iowa 

1\fW-1 MW-1 MW-1 MW- 1 

Result Qua lifier Quanutat10n 
Resuh Qualifier 

Quanttlatton 
Result Qualifier 

Quantttat ton 
Result Quali fier 

Quant tlation 
Result Qualifier 

Quantt tatton 
Result Quahfier 

Quantitat ton 
Ltmlt 

Ma · /9() 1 November l lJ'J 1 

u }50(1() 

u ~J(J(I(J 

u }j(JIJIJ 

u 15WJ 

u }J(J(J{J 

u ]j(J(J(J 

u ]j{Jij() 

u }j(/(J(J 

NA 

NA 

u 5CXKIO 

u 5()(XI(J 

u 5()0(1() 

u 50C~XI 
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u ]jii(J(J 
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u 50000 

7.100 J 251}(/(j 
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1 ~0011 J l .HHJIJ 1.'\000 
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u 15(}(J(J 

.. 700011 ]j(J(J(} 410000 

u 25(J(J(J 

NA ]j(J(J(j 

u .~IHJ{J(J 

u ]j(J{J(J 

NA 

u !5(/(J(J 

u 
u 251~HI 

NA 

u 25U(J(J 

NA 25CXXl 
49DIKI 426JOO 

Notes: 
8 - Compound detecu::rl m method blank. 
D- Concentrahon detected in diluted analyses. 
E- ConcentratiOn above ms trumenl calibration range. 
J -Concentration IS est imated or detected below reponing limit. 
NA- Not Analyzed 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
l1 

u 

u 
J 

u 
u 

u 
NA 

u 
u 

NA 

u 
u 
L' 

NA 

u 
NA 

Ltm tt ltmn 

June 1997 

170110 u /001}() 

J71HIO u /00()() 

/7(/(J(J u J()IJ(J{J 

/7(/(/0 u /(/(/()() 
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NA 

NA 
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/~(JIJ(J u J{JIJINJ 

3301HJ u }{J(JIJ(J 

/ l {JIJ(J u J(J(}(J(J 

Jl(J{J(J u /(JIJ(J(j 
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}7(}(1(} NA 

33{J(J(I u )(J(HJ(j 
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NA 

/ 7(JIIfl u J(J(J(JIJ 

u 4(1(}()(.1(1 

171.1(.1() NA 

NA 

/l(J(J(J u IIJIHHI 

NA 

27KK00 

U ·Detected concenlrauon qualified as not detected: detecta:l concentraltan less than 10 times ooncentrat1on detected in blank. 
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NA 
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( I)· Anal)11cal laboratory conducted a library search to detemune if hexane and n-butanol were present as a tentat iVely identtfied rompound dunng the May and November 199 1 sampling evenlS. 

• Exetds Vapor ln1rus1on Scrcerung Val~ 
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Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

Resull 

1.4 

0.% 

0.47 

0. :'\7 

1.2 

1.5 

5.5 

Notes: 

MW- 1 

Qualifier 

Mav2()(fl 

u 
u 
u 

u 
u 

NA 
u 

NA 
NA 

u 
u 
u 
u 
J 

u 
lJ 

u 
u 
u 
u 

u 
u 
lJ 

u 
u 
u 
u 
u 
u 
u 

NA 

u 
u 
u 
u 
u 

NA 

Detection 
Lim11 

10 

50 

50 

0 .5 

B - Compound detected in method blank. 
D - Concentration detected in diluted analyses. 

Result 

1.9 

0.26 

1. 7 

0.2 

0 . .14 

I.X 

8.2 

E - Concentration above instrumem calibration range. 
J - Concentration is estimated or detected below reportmg hmit. 
NA - Not Analyzed 

MW- 1 
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u 
u 
u 

u 
lJ 

NA 

NA 
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u 
u 
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NA 
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u 

NA 

Detection 
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10 
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50 

Result 

ND 
ND 
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1.7 

ND 
ND 
NA 
ND 
NA 
NA 
ND 
ND 
ND 
K.l 

u 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NA 
ND 

ND 
ND 
0.6 

ND 
NA 

0.7 1 

ND 
ND 
ND 

NA 
NA 
ND 
ND 
NA 

12.41 
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Ma , 2007 

UJ 

Detection 
Lunit 

0.4 

0.5 

(/,7 

0.5 

0.7 

0.5 

0.0 

J.O 

1.9 

7J 

2.1' 

0.2 

OJ 
fJ. ~ 

0.5 

(/.0 

0.5 

(1.5 

05 

0.7 

0.0 

0.7 

05 

0.0 

0. 7 

0.5 

0.7 

0.5 

0.0 

OJ 

1.1 

O.k 

o.o 

O.k 

0.0 

U- Detected concentration qual ified as not detected; detected co ncentration less than 10 times concentratton detected in blank. 

Result 

ND 
ND 
ND 
I.H 

ND 
ND 
NA 
ND 
NA 

NA 
ND 
ND 
ND 
) .2 

u 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NA 
ND 
ND 
ND 
ND 
ND 
NA 

0.09 

ND 
ND 
ND 
NA 
NA 
ND 
ND 
NA 

fUJ9 

1\f\V-1-DUP 

Qualifier 

Ma · 2007 Duplicate 

UJ 

Detection 
Limit 

0.4 

0.5 

0.7 

0.5 

0.7 

0.5 

0.0 

.1.0 

J. l) 

7 . .1 

2.X 

0.2 

0 . .1 
(/ ~ 

05 

o.o 
{J.) 

0.5 

(J5 

0.7 

()_(l 

0.7 

h. 5 

0.() 

0.7 

0.5 

0.7 

0.5 

0.6 

fl . ."' 

1. 1 

O.X 

0.6 

O.k 

0.6 

Result 

20000 

4~00110 

47(1(1()() 

( I ) - Anal}1ical labo ratory conducted a library search to determine if hexane and n-butanol were present as a tentatively identified compound during the May and November 1991 samplmg events 
(2)- M\V-2 was dry in May 1999 due to SVE system operation and was not sampled. 
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Qualifier 
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u 
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u 
u 
u 
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u 

NA 
NA 

u 
u 
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u 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
NA 

u 
u 

NA 
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u 
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NA 

u 
NA 
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15000 
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100(/( ){XJ 

2.HJOO 
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2.ifJ(I(J 

25(JfJ(J 

25fJ(J(J 
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5 ()(/(J(J 

2.iOfJO 

25()(){) 

25!KJU 

/7()()/) 

Result 

120()() 

2J(I0fl 

410000 

44%00 

MW-2 11) 

Qualifier 

Non :mber 1991 

u 
u 
u 
lJ 

u 
u 
u 
u 

NA 

NA 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

lJ 

u 
u 

u 
NA 

u 
u 

NA 

u 
u 
u 

NA 

u 
NA 

Quantitation 
Limit 

};(}(}() 

j7(J(J() 

1700() 

J 7(J(J{j 

J7fJ(J(j 

f7(j{J(J 

, ... (J(J(j 

f7fj(J(J 

.1.1{10() 

J~{XX J 

33000 

JJOOO 

1700() 

/ 7(/(J(J 

f"'(){){J 

33000 

17fJ(J(J 

J?(J(j() 

J?(J{J(J 
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f7{)(}(J 
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! 7(1(/1) 

670()()() 
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]7{)(}() 

J7fJ()(J 
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17000 
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j7{)(J{J 
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Result 

21.:00 
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~600 
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June 1997 
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lJ 

u 
u 
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u 
u 

NA 
NA 

u 
u 
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JB 
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u 
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u 
u 
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u 
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J 
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u 
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NA 

u 

NA 
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u 

NA 
UJ 

UJ 

NA 

Quanti tat ton 
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5()00 
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5(J{JfJ 
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j(J(J(j 

j(J(J{J 

j (J(J(J 

50fJ(J 

2(;;;, 

2fXJOO 

2()fJ(J(J 
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50()() 
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.'ifJ(J(J 

J(J(J(J{J 

50(Jf) 
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j (J(J(J 

lfX){IfJ 

5()(J{J 

J()fJ(J(J 

5fJ{J{J 

5()(/() 

J(J(J(J(! 
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5()()() 

500fJ 

j(J(J(J 

j(J(J(J 

5000 

J(J(J(J{j 

51H;I 

5fJ{J(J 

200/K){J 

10 

Result 

110 

120 

140 

170 

7. 

l.ffl(l 

170 

270000 

ZJ 

4.'\ {1() 

ltn 

2 7oo~ l 

MW-2 

Qualifier 

December 191JK 

lJJ 

UJ 

NA 

UJ 

NA 
NA 

UJ 

JB 

J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

JE 

u 
UJ 

JB 

UJ 

JD 

JD 

UJ 

UJ 

NA 
u 
u 

NA 

Quantitation 
Limtt 

10 

"' 
"' 10 

Ill 

10 

!(J 

) () 

)() 

5(1 

1{){1 

10 

ill 

10 

20 

10 

Ill 

10 

20 

10 

ill 

10 

500 

l(J 

10 

/(1 

10 

!I! 

20 

I() 

Ill 

I(J{)(J 

50(J(J 

/(){j(J() 

Result 

1000 

\tOOflO 

Jkfl() 

114k(){) 

MW-2 

Qualifier 

August \9(N 

u 
u 
lJ 

u 
u 
u 

N,\ 

u 
NA 
NA 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

UJB 

Ll 

u 
NA 

u 

u 
u 

NA 

u 
u 

NA 

()uant itatton 
Limit 

1500 

25(J(J 

2500 

250fJ 

25fJ() 

2500 

250() 

12fi(J(J 

12000 

12(){ ){) 

2501.){) 

25{)() 

2500 

1500 

5fJ(j(J 

1500 

15/J(J 

25fJ{) 

5(1(10 

2500 

50(/(J 

2500 

]j(J(J 

2500 

l20(X)0 

1500 

2500 

1500 

25()() 

250() 

5000 

2500 

1500 

25fJIJ 

120fi(KJ 

J(JIJ(} 

2Uflfl 

Resuh 

:won 

IOO()OIJ 

9600 

11.'\500 

MW-2 

Qua lifi er 

December I Y99 

u 
u 
u 
u 
u 
u 

NA 
u 

NA 
N.o\ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
lJ 

u 

u 
NA 

u 

u 
u 
u 

NA 
NA 
u 

NA 

Quantttation 
Limit 

lOUD 

]{J(J() 

](J(J(J 

20{1() 

]()()(} 

200() 

]fJ(J(J 

l( I(){J(J 

10000 

10(){)() 

211()( 1() 

20011 

]fJ(J{J 

](J(J(J 

400(1 

2000 

2()(J(J 

] {J(J{J 

4(1{)0 

]()(J(J 

400() 

](J(J(J 

](J(J(J 

1(Jij(J 

1(1(){ )()() 

2000 

2000 

]{J(J{) 

:}(J{J(J 

2fl fJ(J 

-1000 

2000 

]()(J(J 

20(1() 

I (I(J(J(J(J 
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Vapor Intrusion Screening 
Va lue 

'~' "~L• (IIO..ILJ 

1,1.1 -Trichlorocthane 2iHI 

1.1.2.2-Tetrachloroohane ) 

1.1.2-Tnchloroethant 5 

1.1-D•chloroethane 221Hl 

1 . 1 - Dichloroet~nc: 7 

1.2-Dichloroethane 5 
1,2-Dtchloroethene IISU 

1.2-Dtchloropropane 5 
1,2,4-Tnmethylbenzene 24 

1.:"\.5-Tnmethylebenzene 25 

2- Butanont (MEK} 44000(1 

2- ~lexanone NA 
(4-Mcthyl-2-pcntanone CM IBK 1 14iHHI 

(Acetone 22fMXMI 

Benzene 5 
Bromochchloromethane 2.1 

Bromofonn O.OOI(l 

Bromomethane 2U 

arbon dtsulfKie 560 

Carbon tetrachlonck 5 

Chlorobenz<n< JCXJ 

hloJO(thanr 2K<XKl 

hlorofonn MO 

hloromethanr 6.7 

Dibromochloromethane :\.2 

Ethylbenzene 7(1() 

Hexane 2.1J 

Isobutyl alcohol lliXKKXI 

Methylene chlonde 5 

Styrene IIICJ 

etrachlorocthene 5 

Toluene I(I( )(J 

T nchloroethenr 5 
\ 'mylAcetate f.J6UO 

\' ln)'l CMonck 2 

Xylmes (total) J(I(J(){) 

IS· I.l-Dtchloroe1hent'" 71l 

as-l.J-Dtchloropropene 0.K4 

n-Butanol NA 
tert-But)•l methyl ether- 1200()(t 

trans-1.2-Dichloroethene 10(1 

rans-I,J-Dtch1oropropent" O.K4 

trans- I ,4-Dtchloro-2-butenr NA 
Total \ 'OCs 

C:'Jlocumcms and Sdtm(:l'dlhrinldeyiA('Iplication ~ta Micmsc"ofi'Excd 
VIE\llh..~:~tionR&:('Irot'flat'l~ (\'CI'Sion I ).rl§, MWI-MW5 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

MW-2 

Result Qualifier 
DeteChon 

Result 
Ltmlt 

~nl21101 

u I 

u I 

u I 

1.~ I 6 

u I 

u I 

NA 

u I 

11.54 J I 

u I 

u 5 

u 5 

u 5 

u IU 

I I 4.1 

u I 

u I 

u 2 

u I 

u I 

u I 

u 2 

u I 

u 2 

u I 

5 1 I 72 

u I 

u 5 

u I 

u I 

u I 

160 0 5 221l 

u I 1.7 

N.-\ 

u 2 

l t\11 0 4 ~411 

(1.4 J 0.~ 

u I 

u 50 

NA 

u 0.5 

u I 

NA 
J74.K4 64~.K 

Notes: 
8 - Compound detected tn method blank. 
D - C'oncentratton detected in diluted analysts. 
E -Concentration above instrummt calibration range. 
J - Conc:entrataon ts estimated or detected below reponmg hrrut. 
NA - Not Analyzr.d 

1\1\\'-2 MW-2 

Qualifier 
Detection 

Result Qualifier 
Detection 

Ltmrl Limit 
M•y 21HI2 Ma ·2U(H 

u 8.) u 6.2 

u X.3 u 6.) 

u X.3 u 6:' 

J 2.1 J 

u X3 ll 6.2 

u X3 u 6 ' 

A NA 

u X3 u 6:' 

NA NA 
NA NA 

u 42 u ) I 

u 42 u ) I 

u 42 u ) I 

u ~) u 62 

J J J 

u X3 u fd 

u X.3 u 62 

u tu u 6.2 

u X.~ u (1 .2 

u X3 u 6:' 

u IU u 6.2 

u J!.~ u 6.2 

u 8.) u 6.2 

u 1{3 u 6.2 

u X 3 u 6:' 

67 

u 1-13 u fi.~ 

u 420 u :\ 10 

u X3 u fd 

u ~u u 6.2 

u X3 u 61 
140 

J u 6 -' 
NA NA 
u X3 u 6:' 

4611 

u 4.2 u J.l 

ll X3 u 61 
u 420 u J ICJ 

u 42 u ) I 

u 4.2 u ). I 

u X.3 u 61 
NA NA 

672. 1 

U - Detected concentrauon qualifit'd as not detected detected concentr.mon less than 10 ttmes concentratton dctecto:l an blank. 

M\\-2 

Result Qualifier 
Detection 

Lunil 
Resuh 

Mav2fX)4 

u 5 

lJ .I 

u 5 

u J 2. 1 

u 5 

u 5 

NA 

u 5 

NA 

NA 

ll 25 

u 25 

u 25 

u 51l 

l9 J 2.K 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

17 :l.'J 

u .< 

u 25() 

2.;"1 JB ~.6 

u 5 

u 5 

75 24 

u 5 

NA 

u 5 

DO 240 

u 2.5 

u 5 

u 251l 

u 25 

u 2.5 

u 5 

NA 
)29.5 276.4 

( I)- Analyttcallaboratory conducted a labrary san:h todetnnune ifhexall( and n-butanol were prCS(nt as a tentatwely Klent1fied compound dunng the May and ovember 1991 sampling events. 
(2) • M\\'-2 was dry in May 1999 due to SVE system operauon and was not samplt'd. 

- Exeeds \'apor IntrusiOn Screemng \'alut" 

MW-20 

Qualifier 

May 2fX)4 Du_Q_IJCate 

u 
u 
u 
J 

u 
u 

NA 

u 
NA 

N.A 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 

u 
J 

u 
u 
JB 

u 
u 

lJ 

NA 

u 

u 
u 
u 
u 
u 
u 

NA 

3 of 31 

Ddect1on 
Ltmtt 

5 

.< 

5 

5 

5 

5 

25 

25 

25 

~{J 

5 

.< 

·' 
5 

5 

5 

5 

5 

5 

5 

5 

250 

5 

5 

5 

5 

2.5 

5 

25() 

25 

2.5 

5 

1\JW-2 

Result Qualifier 
Detecuon 

Lumt 
Result 

Mav2fX)7 

NO 0.4 

NO 0.5 

NO 0.7 

1.2 J 0.5 

NO 0.7 

NO 0.~ 

NA 

NO 11.6 

NA 

NA 

NO J.U 

NO 1.~ 

NO 7.J 

6.X UJ H ~6 

NO ll.2 

NO 0.~ 

NO II" 

NO 0.~ 

NO 0.6 

NO ().~ 

NO 0.5 

(l.hX J 0.~ 

NO 11.7 

NO 0 .(1 

NO 0.7 

7.6 0.~ 

NO 0.6 

NA 

NO 0.7 1.1 

NO 0.5 

NO 0.7 

16.1 11.5 )~ 

NO 0.6 

NA 

NO (J.J 

IX 1.1 

NO 0.1< 

NO n.6 

NA 

NA 

NO u.x 
NO 0.6 

NA 
50JX 76.1 

MW-3 111 1\1\\ -)fll 

Qualifier 
Quantttatton 

Result Qualifier 
Quantttatton 

L1mrt Ltmll 
Mav 1991 November 1991 

u 5 u Ill 

u 5 u IIi 

u 5 u 10 

u 5 u 10 

u 5 u IIi 

u 5 u Ill 

u 5 u Il l 

u 5 u Ill 

NA NA 

NA NA 

u IU 75 J 2() 

u IU u 20 

u 10 u 20 

Ill :\J 2U 

u 5 u Ill 

u 5 u Ill 

u 5 u JO 

u IU u 2IJ 

u 5 u Ill 

u 5 u Ill 

u 5 ~ Ill 

u Ill 20 

u 5 u Ill 

u ill u ~~~ 

u 5 u /I) 

u 5 u Ill 

u u 
u 2()(1 u 4(1() 

J 5 4.~ J Ill 

u 5 u Ill 

u 5 u 1/J 

5 170 Ill 

u 5 u Ill 

NA 5 NA Ill 

u Ill u )IJ 

u 5 u 10 

A NA 

u 5 u Ill 

u u 
u 5 NA Ill 

NA NA 

u 1/J u j 

' NA NA 
214.K 

MW-3 

Result Qualrfier 
Quanti tat ton 

Ltmtt 

Junr 1997 

u 5 

u .I 

u 5 

u 5 

u 5 

u 5 

u 5 

u 5 

N.A 

NA 

u 2() 

u 20 

u 21l 

u 20 

u 5 

u 5 

u 5 

u IU 

u 5 

u 5 

u 5 

u I() 

u 5 

u Ill 

u 5 

u 5 

I. X J 1/J 

u 200 

I J 5 

u 5 

u 5 

u 5 

u 5 

A 

Ll Ill 

u 5 

NA 

u 5 

u 21KJ 

NA 

u 0.5 

u I 

NA 
2.x 

Result 

0.5 

2 

I 

5 

I 

IJ.~ 

MW-3 

Qualifier 
Quanlltatton 

L1m1t 
December IY9X 

u 
u 
u 
J 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

NA 

u 
UBJ 

u 
u 

u 
NA 

l! 

u 
u 
u 

NA 

u 
u 

NA 

I 

I 

I 

I 

I 

I 

I 

5 

5 

5 

Ill 

I 

I 

I 

2 

I 

I 

I 

2 

I 

2 

I 

I 

51l 

2 

I 

I 

I 

I 

2 

I 

u.~ 

J 

5(1 

0.5 

I 

Prepared by: KJC 

Checked by: JHP 
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Vapor Intrusion Screening 
Value 

VULA liLt" (U(;IL) 

1.1. 1-T richloroethane 20() 

1. 1,2.2-Tetrachloroethane ) 

1. 1.2-Tnchloroethane 5 

I , 1-DIChloroethane lliJU 

I , 1-Dichklroethene 7 

1.2-Dichlomethane 5 

I .2-Dichlomethe~ l kll 

1.2-Dichloropropaoe 5 

1.2.4-Tnmethylbenzcnc 2' 
1,3,5-Tnmethylebenzene 25 

2-Butanone(MEK) 441Jh00 

2-Hexanone NA 

~ - Methy l-2-pentanone (MIBK 1 14000 

Acetone 220(XIO 

Benzene 5 

Bronl0d1chloromethane 2. 1 

Bromofonn O.OOIS3 

Bromomethane 211 

Carbon disulfide 560 

Carbon tetrachlonde 5 

Chlorobro.zen(' .'YO 

Chloroethane 2XO<MI 

Chlo rofonn Kll 

Chloromethane ~ -7 

Dibromochloromethane .1.2 

Ethyl benzene 7(1() 

Hexane B 

Isobutyl alcohol 22(10000 

Methylene chloride 5 

Styrene [{)(J 

etrachloroethene 5 

Toluene l fKKJ 

Trirhlomethenc 5 

\ 'myl Acetate 1)6()0 

\ "myl Chlonde 2 

Xylenes (total) IIKX.ICI 

cis- 1.2-Dichloroethene 711 

cis- l.:l -D1chloropropene O.M 

n-Butanol NA 

tert-Butyl methyl ether 1211(1(1() 

trans- 1.2-Dichloroethene 10(1 

trans- 1.:-1-Dichloropropene U.K4 

trans-1.4-Dichloro-2-butene NA 
To ta l VOC's 

C:\Jlocwn~-nt~ nnd Scuing!ildlhrinlky\ApplicatiCin llata\Mief'O!iCIA J::xccl' 
VIEvlllu.ati1:mRc..'J'l'lf1Tahl1$(n:nionl).xls, MWI -MW5 

MW-3 MW-3 
Quant•tat•on 

Result Qualifier 
Lumt 

Result Qualifier 

May 1Y9Y A ugust 199{) 

u I 

lJ I 

u I 

0.26 J I IJ.27 

u I 

u I 

A 

u I 

NA 

NA 

u 5 

u 5 

u 5 

u Ill 

11.44 J I 0.69 

u I 

u I 

u 2 

u I 

u I 

u I 

u 2 

u I 

u 2 

u I 

u I 

u I 

u 50 

u I 

u I 

u I 

0,[1) J I 

u I 0. 12 

NA 

u 2 

u I 

u I 

u I 

u 511 

NA 

u ().,5 

u I 

NA 
().~9 I. ilk 

Notes: 
B -Compound detected rn method blank. 
D - Concentrauon detected in diluted analyses. 
E- Concentration above instrument calibration range. 
J - Concentration is estimated or detected below reponmg limit. 
NA - Not Ana lyzed 

u 
u 
u 
J 

u 
u 

NA 

u 
NA 

N.A 

u 
u 
u 
ll 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJB 

u 
u 
UJ 

J 

NA 

u 
ll 

u 
u 
u 

NA 

lJ 

u 
NA 

Quantllat•on 
Limit 

I 

I 

I 

I 

I 

I 

I 

5 

5 

5 

Ill 

I 

I 

I 

2 

I 

I 

I 

2 

I 

2 

I 

I 

I 

51l 

I 

I 

I 

I 

I 

2 

I 

I 

I 

50 

O..'i 

I 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

1\1\V-3 MW-.1 MW -3 MW-3 

Quantt!BIIOO Detecuon Dctec!lon 
Result Qualifier 

DeteciiOn 
Resull Result Qualifier 

LJmJI 
Resu lt Qual1fier 

LunH 
Result Qualifier 

Limit Limrt 

December 19Y9 Apri i 21MJI ~h)' 2002 Ma r200:t 

0. 14 J I u I u I u I 

u I u I u I u I 

u I u I u I u I 

u I u I u I u I 

u I u I u I u I 

u I u I u I u I 

NA NA NA NA 

lJ I u I u I u I 

NA u I NA NA 

NA u I NA NA 

UJ 5 u 5 u 5 Ll 5 

u 5 u l u 5 u ·' 
u 5 u 5 l' l lJ l 

u 10 u Ill u I ll u I ll 

u I u I 11.2 J u I 

u I u I u I u I 

u I u I u I u I 

u 2 u 2 ll I u I 

u I u I u I u I 

u I u I u I u I 

u I u I L' I u I 

u 2 u 2 u I u I 

u I L' I u I u I 

u 2 u 2 IJ.2 J u I 

u I u I u I u I 

u I u I u I u I 

u I u I u I u I 

u 50 u l u 50 ll 50 

u I u I u I u I 

u I u I u I u I 

0.17 J I u I L' I u I 

UJ I u I u I u I 0.2 1 

u I u I u I u I 

NA NA NA N.A 

u 2 u 2 ll I u I 

u I u 2 u I ll I 

u I u 05 u O . .'i u (15 

u I u I u I u I 

u 50 u 50 u )(I u 50 

NA NA u 5 u 5 

NA u 0.5 u 11..5 u 0 . .\ 

u J()(J u I u I u I 

NA NA NA NA 

(JJ ] IJ 0.4 II 0.21 

U · Detected concentratKln qual1fied as not detecurl; detected concentration less than 10 times concentration detected in blank. 
(I)- Ana l}1icallaboratOl)' conducted a l1bral)' search to detenmne if hex all(' and n-butanol wert presen1 as a tentat ively identified compound dunng the May and Novonber IY91 samplt ng events 

- Exetrls Vapo r IntrusiOn Screenmg Va lue 

4 of 31 

/\1\\'-J MW-3 

Qualifier 
Detect Jon 

Result Qualifier 
Detecuon 

Result 
L11n11 Limit 

Mav 2004 Mav2007 

u I NO ().4 

u I NO 05 

u I NO 0.7 

u I NO 05 

u I NO (1.7 

u I NO 05 

NA NA 

u I NO 11.6 

NA NA 

NA NA 

u 5 NO 3.0 

u 5 ND I.Y 

u 5 NO 7.3 

u I () NO 2.K 

u I NO 0.2 

u I NO (JJ 

u I NO ,,, 
u I NO 05 

u I NO 0.6 

ll I NO 0.5 

u I NO 0.5 

u I NO ()..) 

u I NO 0.7 

ll I NO (J.6 

u I NO 11.7 

u I NO (j.) 

u I NO 0.6 

u 50 NA 

u I NO (1.7 HI 

u I NO O.:'i 

u I NO (1.7 

J NO O . .'i tiOO 

u I NO 0.6 

NA NA 

u I NO (1.:\ 

L' I ND 1.1 

u O . .'i ND II. X 

u I NO (J.6 

u 50 NA 

u 5 NA 

u U..'i ND o.x 
u I NO IJ.(l 

' NA NA 

IJ IIKI 

MW-4m 

Qualifier 
Quanlllallon 

Result 
L1m11 

MavllJ9l 

u 100 

u /(/(J 

lJ JIJ(J 

lJ 100 

u /(){) 

u J(J(j 

u lfi(J 

u /OfJ 

NA 

NA 

u 20(1 

u 200 

u 2()() 

u 2fJ{J 220 

u /(I() 

u ,,,, 
u '''" u 100 

u IOU 

u j(J(j 

L' IIIII 

u 2(1() 

u /(J(J 

u 11111 

u /(j (l 

u 1{1(1 

u 1.1 

u 4(1(){) 

J /(ill 2' 

u lUll 

ll /(J(J 

I{ I() 770 

u j{J(J 

u 100 

u ](J(J 

Ll J(t{) 

NA 

u j (J(} 

u 
u J{)IJ 

NA 

ll j/) 

NA 

1027 

l\1\V-4411 

Quahfier 

NO\'ember 1991 

lJ 

u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
J 

u 
u 

u 
u 
u 
u 

NA 

u 
ll 

u 
NA 

u 
NA 

Quan! IIB\100 

Luntt 

51J 

j/f 

5fJ 

~~~ 

j/f 

50 

51l 

511 

100 

11.10 

100 

IOU 

5fJ 

51! 

511 

/(/(/ 

511 

50 

50 

l{I(J 

)IJ 

/(J() 

.HI 

5(J 

2(1{)(1 

511 

50 

50 

50 

511 

50 

/(J(J 

50 

50 

50 

500 

Prepared by: KJC 
Checked by: JHP 
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Vapor Intrusion Screening 
Va lue 

• "~~ . · ~·•I""''· ' 

I , I. I·Tnchloroetha ne l iM/ 

1.1 ,2.2·Tetrachloroethane ) 

1.1.2·T nchloroethane 5 

1.1-Dtchlomethane l l iKI 

1,1-0tchloroethcne 7 

1.2-Dtchlomethane 5 
1.2·Dichloroethtne JMfl 

1,2 ·Dtchloropropane 5 

1.2.4-Tnmethylbenzme 24 

1.3.5-T nmeth}'lebenzene 25 

'-Butanone (MEK ) 44()()()(1 

2-Hexanone NA 

·Mdhyl-2·pentanone IMI BK I 14(.1(10 

!Acctonc: l21HK KI 

Benzene 5 

Bromodtchloro methane 2. 1 

Bromofonn o.owo 
Bromomdhane l() 

arbon disulfide 5611 

arbon tetrachlonde 5 

hlorobenzene :wu 
hloroelhane 2KIKKI 

hlorofonn MO 

hloromethane 67 

Dtbromochloromethane J .l 

Eth}'lbenzene 70IJ 

Hexane 2.9 

lsoburyl alcohol lliHKKKI 

Mdhykne chlonde 5 

Styrene J()(j 

T etrachloroethene .< 

Toluene l f)(.l(j 

nchloroethene 5 

tn)'l Acetate 9h0(J 

\ ' tnyl Chlonde l 

'ylenes (total) IO(.Hffl 

IS· 1.2-0tchloroethene 711 

1s- l J-Dtchloropro~ O.K4 

n-Butano l NA 

teri-Butyi~T~ethy l ether l l iKKKI 

trans- 1.2-Dtchloroethene 100 

trans· IJ-Dtchloropropene II.K4 

trans· I ,4-DJchloro-2-butene NA 

Total VOC's 

C:\l'lo..ICU111Cnl~ a111.l Sctttt\l; ll'dlhrinklcy•Awlication ~Ia M ic:n'owft ,£xccl 
V ll: \'l h.ll t ionRcpconTIIh~ (\'tnion l).xls. MW I· MWS 

MW-4 I\IW-4 
Quanltlalton 

Result Qualifier Resull Qualifier 
Lunt t 

June 1997 December J99R 

u .HJIJ 

u 5011 

u 5flfl 

u 5()() I ~ 

u .HJ(J 

u j(/(1 

u j/J(J 

u j(J/J 

NA 

NA 

u liW 42 

u 2000 

190 J 2WO l~ 

:140 JB 2(XMI 

u j(J/1 lll 

u j(J(J 

u j(J(J 

u /(J(IIJ 

u 50() 

u j(J{J 

u 5lJIJ 

u IUUO 

u j(J{J 

u J(J(J(J 

u j(J(I 

u 5110 

u J(J(J{J 

u 21KIOO 

JJU J j (j(J 

u j(J{J 

u 51XJ 

100110 51J() 121111 

u 51111 

NA 

u /(/(/(1 1 

u 500 '! 

'A 4 

u j(/(J 

u liXKHI 

NA 

u l 

u /(1 

NA 

10660 1322 

Notes: 
B - Conli>Ound detected m method blank . 
D - ConcentratiOn detected in di luted analyses. 
E • Concemrauon abo"e instrument calibratwn range. 
J . Concentration is eslimated or detected below repon mg llmtt 
NA- Not Anai}'Ud 

u 
u 
u 

u 
u 

NA 

u 
NA 

NA 

u 

UBJ 

u 
u 
u 
u 
u 
u 
l l 

u 
lJ 

u 
u 

NA 

u 
UB 

u 
u 
JD 

u 
NA 

J 

u 
u 

NA 

u 
u 

NA 

Quanlltai!On 
Ltmrl 

10 

Ill 

Ill 

Ill 

10 

IIi 

/II 

25 

25 

25 

50 

10 

I ll 

Ill 

Ill 

10 

Ill 

Ill 

10 

Ill 

Ill 

Ill 

Ill 

2511 

10 

10 

Ill 

Ill 

10 

IIi 

10 

l 

/(1 

500 

25 

511 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

M\\'-4 1\1\\ -4 1\1\V-4 1\1\\'-4 

RtSul! Qualifier 
Quarnttat1on 

Result 
Limll 

Ouantllat10n 
Qualifier Result 

Ltmrt 
Ouanu1auon Detect1on 

Qualifier Result Qualifier Resull 
Ltmn Lunt l 

May 1999 Au~ st JY99 December I 999 April l OOI 

u l u I u I u I 

u l u I u I u I 

u l u I u I u I 
4.4 l 3.7 I 11.74 J I u I 1. ' 

u l u I u I u I 

u l l I u I u I 

NA NA NA NA 

u l 0.24 J I u I u I 
NA NA NA u I 

NA NA NA u I 

u Ill l.l J 5 u 5 u 5 

u Ill u 5 u 5 u 5 

u Ill lJ 5 u 5 lJ 5 

u 211 UJ 10 II 10 u Ill 

J .l l 5.7 I 3. 1 I 9.') I " u l u I u I u I 

u ! u I u I u I 

u 4 u l u l u 2 

u l u I u I u I 

u l u I u I u I 

u l u I u I Ll I 

l • u l u l u l 

u l ll I u I u I 

u 4 u l u 2 u l 

ll 2 u I u I ll I 

0.62 J l 0.42 J I u I Ll I 

Ll 1 u I u I 0.2:1 J I 

u I( )(J u 5(J u 50 u 5 

UJB l UJB I u I u I 

u l u I u I u I 

u l u I u I u I 

57 l u I 11.76 J I u I 2.6 

u l fl.D J I u I u I 

NA NA NA NA 

u ' 0.26 J l u l u l U.M 

l l 0.97 J I 0 . .14 J I u l 

u 1 fD J I u I u 05 0._1X 

-' u I u I u I 

u l fJ(J u 5fl u 5(1 u 511 

NA NA NA NA 

u 05 u U.5 NA u 05 

u I u I u .1 u I 

NA NA NA NA 
~7.22 14.02 15.94 I 1.7.1 19.44 

U • Detected concentrauon qualified as not detected: detected co ncentratiOn less than 10 times ooncmtrauon detected 1n blank. 
(I ). Analytical laboratory conducted a library search 10 detenntne: if hexane and n-butaml were present as a sentauvely tdent1fic:d compound dun ng the May and No\'ember 199 1 samplmg events. 

• Exeais Vapor lntrus1on Scrcenmg Value-
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t\1\\-4 1\1\V-4 

Qualifier 
Detectio n 

RtSuft Quahfi rr 
Dctect ton 

Result 
Lrm 11 Lrmrt 

Ma · 2002 Ma • 2U01 

u I u I 

u I u I 

u I u I 

L2 1.4 

u I u I 
u I u I 

NA NA 

u I u I 

NA A 

NA NA 

u 5 u 5 

ll 5 u 5 

u 5 u 5 

u Ill u Ill 

u 3.5 

u I u I 

u I u I 

u I u I 

ll I lJ I 

u I u I 

u ' u I 

ll I u I 

u I lJ I 

u I [ I I 

u I u I 

ll I lJ I 0.65 

ll I u I 

u 50 u 50 

u I u I 

u I u I 

u I u I 

u I I 

u I u I 

NA NA 

J u I 1.2 

Ll I 0.7 1 J 4.9 

J u (L'i 1.7 

u I u I 

u 50 u 511 

u 5 u .< 

u 0.5 u (l~'i O.~X 

u I u I 

NA NA 

4.7 1 15.0.1 

1\1\\'-4 

Qua lifier 
Dc:tecuon 

Result 
Ltmll 

Mav 2004 

u I 

u I 

u I 

u I 

u I ., 
A i . l 

u I 

NA 

NA 

u 5 

u ·' 
u 5 

lJ Ill 

1.~ 

u I 

u I 

u I 

u I 

u I 

u I 2.6 

u I 

u I 

u I 

u I 

J 

lJ I 1.5 

u 50 

u I 1.1 

u I 

u I I 

u I lh 

NA 

u I 

u 50 

u 5 

u I 

NA 

1< 1.9 

1\f"'·S''' 
Qualifier 

Quant ttatton 
L1m1t 

NO\'etnber IW I 

u 
u 
ll 

u 
u 

J 

u 
N.4. 

NA 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 

u 
J 

u 
J 

u 

u 
u 
u 

NA 

u 
u 
u 

NA 

u 
NA 

5 

I 

5 

5 

5 

5 

5 

5 

Ill 

Ill 

Ill 

Ill 

.1 

.< 
5 

Ill 

5 

5 

5 

10 

5 

Ill 

J 

5 

l iJ(J 

5 

5 

.< 

.< 

5 

5 

Ill 

.< 

J 

5 

5 

Prepared by: KJC 
Checked by: JHP 
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·~~ . OLL•C IUl./L) 

1,1, 1-Trichloroethane 

I, I ,2.2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Drchloroethanc 

1.1-Dichloroethene 

I ,2-Drchloroethane 

I .2-Dichloroethene 

I ,2 -Dich loropropane 

1.2.4-Tmnethylbenz.ene 

I J.5-Trimethylebenzene 

1-Butanone (MEK ) 

'L Hexanone 

-M ethy l-2-pentanone (MI BK 1 

Acetone 

Benzene 

Bromodrchloromethane 

Bromofonn 

Bromomethane 

Carbon drsulfide 

Carbon tetrachlo ncl e 

Chlorobenzene 

hloroetham: 

' hlorofonn 

hloromethane 

Dibrornochlorometham· 

Ethylbcnzcnc 

Hexane 

Isobuty l alcohol 

Methylene chloncte 

Styrene 

etrachloroethene 

Toluene 

nchloroethene 

V myl Acetate 

\ ' inyl Chlonde 

Xyl em.~ (total 1 

cis- 1.2-Drchloroethcne 

cis- I.J-Drch loropropene 

n-Butanol 

tert-Butyl methyl ether 

trn.ns- 1.2-Drchloroet hene 

trans- I .. ~ -Dichloropropene 

trans- 1.4 -Dichloro-2-butene 

!Total VOCs 

C:\Docwncnts nml Scnings't.llt-orinldcy\Applic.'ltiC\n llntH 'MicmsC\Jl'J~ xccl l 

VIE\~tlua t ir>nRL-poriT<thlc.' (\·en;ion I ).xis. MWI-MW5 

Vapor Intrusion Screening 
Value 

2(Xl 

220{) 

7 

I .U 

24 

25 

440(,1()(1 

NA 

14000 

220!MIO 

2. 1 

0.0010 

20 

500 

.VJO 

2XOfKI 

~(I 

6.7 

J .2 

7(1() 

2.9 

2200000 

100 

1000 

()(l()(J 

10000 

70 

O.X4 

NA 

120000 

I( )() 

O.K4 

NA 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

Result Qualifier 
Quantrtatron 

Limn 

MW-5 

Result Qualifier 

June 1997 December 199K 

~ . [ 

1.2 

1.6 

2.1 

1.1 

1.1 

1.7 

0.9 

Notes: 

u 
u 
u 
u 
u 

u 
NA 

NA 

lJ 

Ll 

u 
JB 

J 

u 
u 
u 

J 

u 
u 
u 
u 
u 

u 

NA 

NA 

u 

u 
NA 

20 

20 

20 

20 

I ll 

10 

/II 

10 

200 

Ill 

200 

0.5 

8- Compound detected 111 method blank. 

D - Concentration detected in diluted analyses. 

0.6 

0.5 

29 

)6 

Ill 

ISO 

241. 1 

E - Concentrat ion above instrument cal ibration range. 

J · Concentration is estimated or detected below reporting limit. 

NA - Not Analyzed 

u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
ll 

u 
NA 

u 
UBJ 

u 

NA 

u 
D 

u 
u 

NA 

u 
u 

NA 

Quantitation 

Limrt 

10 

50 

05 

511 

II! 

Result 

22 

J.4 

16 

230 

1.6 

3200 Main Street, Keokuk, Iowa 

MW-5 

Qualifier 

Ma · 1999 

u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

NA 

u 

u 
u 

NA 

u 
NA 

Quantrtat10n 
Limit 

10 

Ill 

10 

Ill 

10 

!II 

IIi 

50 

)(J 

50 

10(1 

II! 

10 

10 

20 

10 

If! 

10 

20 

10 

!I! 

10 

10 

500 

10 

10 

Ill 

10 

10 

Ill 

Ill 

/1) 

500 

25 

Result 

0.74.J 

S.l 

4 . ~ 

5 .. 1 

211 

"" 

1.9 

252.6() 

!\1\V-5 

Quali fier 

August Jl)t} t} 

u 
u 
u 

u 

NA 

u 
NA 

NA 

u 
u 
u 
UJ 

u 
u 
u 
u 
u 

ll 

u 
u 
u 
u 
u 
u 

UJB 

u 
u 
u 

NA 

u 

u 
u 

NA 

u 
NA 

Quantrtatron 
Limit 

25 

25 

25 

50 

10 

Ill 

!II 

250 

/II 

~ - ~ 

6 ' 

U- Detected concentration qualified as not detected; detected concentration less than 10 times concentration detected in blank. 

Result 

0.7 1 

5.2 

5.2 

4 .1\ 

260 

2Y9.41 

(I)- Analytical laboratory conducted a library search to detenmne if hexa ne and n-butanol were present as a tentatively Identified compound during the May and November I 99 1 samplmg events. 

- Exeeds Vapor Intrusion Screemng Value 
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Qualifier 

December 1999 

u 
u 
u 

u 

NA 

u 
NA 

NA 

u 
u 

u 
u 
u 
u 
u 
J 

u 
u 
u 

ll 

lJ 

u 
UJB 

u 
u 

NA 

u 

u 
u 

NA 

NA 

u 
NA 

Quantitatron 
Limit 

67 
6-

0 -

,-
1) 

6.7 

6-

6.7 

I ) 

6.7 

13 

6 -

6.7 

6-

.1~() 

6 ' 

6.7 

6-

6.7 

6 7 

13 

6.7 

6.7 

6. ­

D(! 

JlifJ{J 

Result 

-
______]______ 

41 

57 

MW-5 

Qualifier 

J:\_Qn l 2001 

u 
u 
lJ 

u 
u 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
lJ 

u 
u 
u 
u 

u 

NA 

J 

u 

u 
u 

NA 

u 
u 

NA 

Oetect10n 
Lrmit 

II! 

!II 

!II 

Il l 

!II 

!II 

Ill 

II! 

10 

50 

50 

50 

100 

10 

II! 

!II 

20 

10 

II! 

10 

20 

10 

] IJ 

Ill 

10 

II! 

Ill 

Ill 

}II 

Ill 

Ill 

20 

20 

I(! 

500 

II! 

Resu ll 

7.2 

2.6 

4 1 

59 

1.1 

2-111 

JM.2 

Qualifier 
Detection 

Limit 

,\p_ril 2001 D1,1phcate 

u 
u 
u 
u 
u 

NA 

u 
u 
u 
u 
u 
lJ 

u 
J 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
ll 

u 
u 
u 

u 

NA 

u 

u 
u 

NA 

ll 

u 
NA 

25 

25 

10 

10 

!II 

10 

10 

25 

250 

2.5 

Result 

2.1 

1.5 

9.1 

190 

1.1 

0.91 

~OHil 

!\1\\'-5 

Qualifier 

Ma ·2002 

I! 

u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 

u 
u 
lJ 

u 
u 
J 

u 
J 

u 
u 
u 
u 
u 
u 
u 

ll 

NA 

u 

u 
u 

u 
NA 

Detection 
Lnmt 

25 

25 

25 

50 

250 

250 

Prepared by: KJC 
Checked by: JHP 
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• IVOLATILE.' (lJG/L) 

,1.1. '""'"'"""''""" " . . 
11, 1,2-Trichlort)(..1hall(: 

11, I -Dichk•nlt.1hasJt· 

II . I-Du.:hkm•t.1hl1lc 

1,2-Dichlom t..1 hmc 

1,2- Dichlmupmp;utt' 

1,2.4-Tn mt.1hylm.nzt.11 l' 

I.;\,5-Trimcthylt.i'lt.1 i/.t:ut· 

12-Buom•u•< (MEK) 

12-Hcx;nKO U< 

l4-llll11lyi-:2-P<" ' ru"" " ( Ml BK I 

IBrnomfnrm 

Ieamon 

· I 

ElloyiOcn.<cn< 

Hcxan< 

l.;uhutyl itkOhCII 

SlY'""" 
I 

Tnluc10< 

''"''"""'""'" 
Vinyi Acctall: 

Clllondt· 

(Mal) 

· 1,2-0id!lomctht.1lt: 

t:l:-.- 1.3- Du.:hloroprupull' 

.,.Bul ;""' ' 
lt:ri -Buty l I t.1hl1 

jr;Jn:· · 1 . 1 

• 

V1por Intrusion Scrttning 
Value 

211() 

2211(1 

l XII 

24 

25 

44HOIH1 

NA 

1401111 

22fiiHHI 

2.1 

IUIIIK;\ 

210 

56!1 

]I)( I 

21UIIIfl 

~" 
(,.7 

:u 
71111 

VJ 
220tlfl(lf) 

II III 

l fiUII 

I flU( Ill 

7U 

IUW 

NA 

1200110 

I IIII 

(UI-1 

NA 

( ':I.D.":umcnl~ and Sctllllll~hnnkk.y-.Applll:ili K>U DalaiMtt:n.l!(ll!" F.liccl 
VI E\•;tluauoolh:pt>I"I Ta hk:li (\~Koo I) Jo:l$. MW61\-MWI OA 

Rcsull 

]61111 

191HMI 

-tiM I 

MW-6A 411 

Qw•l iriLT 

M;oy i'JJ I 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
lJ 

u 
u 
u 

u 
u 

u 
u 

u 
NA 

u 

NA 

u 
lJ 

NA 

u 
NA 

Qurull tl ltllll ll 

Lumt 

/600 

If;()() 

Jfj{){J 

I(!Citl 

IWY 

/6(10 

}fi(J(J 

J(j}(/ 

l~Ufl 

:nuo 
:"\3(111 

3]110 

1600 

J6{J(J 

Jti(J(J 

33(}(J 

/60{} 

J(.(j{J 

]fiJI I 

]]11(1 

1600 

33Ufl 

16(lfl 

/60(1 

{,(!fi!MI 

/{J(J(J 

JfJ.J(I 

/(r{J{J 

/{j(Jfl 

/6(1(1 

16011 

33fJfl 

I (IIIII 

/6fJ(J 

J(I(IO 

/]fJII 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

Rt:·sull 

l\fW-6A 111 

Qualifier 
Quanmmmn 

Lilli II 
Rcsuh 

MW-6A 

Qu;1hfiLT 
Qu.llllll<lllllll 

Lumt 
Result 

M W-IiA 

Qualifier 
Qulllll lliliKIII 

l umt 

MW-6A 

Qualtlkr 

M;" l'>!'l 

Quantitat1on 
Lumt 

Rcsuh 

MW-6A 

Quahfit.T 
Qumlllliltmu 

li nut 
Rcsull 

M\\'-tiA 

Qua hflt.T 
Quafll ll illlOII 

Nnvl'nlx< 19'11 Jw"· I'1J7 

151111 

!HI Hill 

5711011 

Notcs: 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 

u 
NA 

lJ 

NA 

u 
u 
u 

NA 

u 
NA 

251111 

251111 

25f.llt 

251111 

J](Jfl 

1:oo 
/]IJ(J 

25(/(1 

J](J(J 

/l()IJ 

/]fHJ 

2..~1111 

/~11(1 

]5(111 

/~(I(J 

/]fill 

5fWifHI 

/~()() 

J)(Jfj 

/~(/(/ 

/]()fJ 

/]fl() 

::51Jfl 

121111 

12011 

5()11 

B -Compound dctoctcd in mt1hnd hlunk. 

D - Conct.11tra11on dt.1t.-ctu lm tl• hnu:l atlill y ~ cs. 

2..111 

72Hil 

151HIII 

22410 

E · CimCt1Urauon 411-'lwt: II IS trumcnt calihrarmn ran gt.:. 

J - CniK.: I.!UtraliOIIJs l."illlllillul ur dt.1L't:l t.d Oclow rt1l0r'ling linuL 

NA - Not Analyzu:l 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 
JB 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

NA 

u 

NA 

u 
u 

NA 

u 
u 

NA 

j{J(J 

5()1) 

500 

5110 

5{J(J 

5(1(} 

5{J(J 

500 

211110 

21M III 

21M 1ft 

21111(1 

50(1 

51111 

5fKJ 

/(J(J(I 

51111 

5(}(1 

5IJIJ 
1(1(1(1 

5(1(/ 

ffi{J(J 

5{J(J 

ShU 

/(}(If! 

2011UO 

5(J(J 

5(Jf) 

5011 

51 HI 

500 

100(1 

5110 

5fJ(J 

21H.II IO 

50 

/(J{J 

" 
:w 

·" 

) 4 

171111 

.. 

111 1·'1 

u 
J 

u 

u 

NA 

u 
NA 

NA 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
JE 

NA 

u 
BJ 

u 
u 

u 
NA 

u 
JD 

u 
u 

NA 

u 
u 

NA 

IUO 

IIXJ 

/I)(J 

lUll 

Ill" 
/(J(J 

llliJ 

51111 

51111 

51 HI 

\!Hill 

/()I) 

1/JIJ 

J(J(J 

1/JIJ 

lUll 

/fXI 

lUll 

21111 

/1}/J 

]llfl 

J(J(J 

II III 

5111111 

200 

lUll 

/IJ(J 

liM I 

J(N.J 

]fJ(I 

IUO 

5(1 

/(J() 

5111)(1 

5{J(J 

1/JO(I 

U • Dctu:tu l u mccntrauon tJUilhliu:l a~ IKII dt1octu l; dt.11.!l.1t.d concultrnllon ll."iS than IU J im~ cnnct.1llralto!l dt1octu:l m hlank. 

!IIIII 

~71)(1 

1>>1KI 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 

UJB 

u 
u 
u 
u 
u 
u 
tJ 

u 
u 
u 
u 

u 
u 

UJB 

u 
u 
u 
u 

N,, 

tJ 

u 
u 
u 

NA 

u 
u 

NA 

H3 

4211 

4211 

4211 

KHI 

H3 

X _I 

X _I 

/7(1 

>) 

"-' 
>) 

1711 

H3 

/7() 

X3 

>) 

H3 

-121111 

/1'3 

>) 

/1'3 

" 
H_l 

/ 7fl 

~) 

X3 

X _I 

4200 

25 

511 

441 '1 

( I) Analy1 it:allahoratory conducted iillhmry search to dct \.-1lmnc 1f lu:xnnc mlll n-hutiinul were prco;u11 a11 il tcntativdy idulltficd t:OtnllOUIMI during 1ht• May ami Novt.1110cr JC)<J I sampling t•vuns . 
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'"'"" 199'1 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

UJB 

u 
u 
u 
u 

NA 

u 

u 
u 
u 

NA 

u 
u 

NA 

50 

50 

-~" 
511 

50 

.HJ 

5fl 

2~11 

2511 

2511 

5()0 

50 

511 

5fl 

/(JI/ 

511 

50 

50 

II HI 

.so 
f(I(J 

5/J 

)(I 

5() 

251111 

50 

~~~ 

-~ (J 

511 

5fl 

/)}() 

5U 

511 

50 
251111 

2U 

~IJ 

241111 

2(>)1o 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
UJ 

u 
u 
u 
u 

NA 

u 

u 
u 
u 

NA 

NA 

u 
NA 

l llllll 

4U 

"' ~IJ 

411 

~" 
411 

211(1 

2UII 

21111 

4hfl 

~" 
40 

~(J 

X/J 

"' 
4/J 

4U 

"' 
'" 
""" 40 

4U 

"' 201.111 

"' 4U 

4/J 

4U 

~/J 

xo 

"' 
'" 
"' 2!1{111 

15 

5.7 

115 

19 

J(!ll 

M\\ '-6A 

Qu;ihfi t:r 

Mav21M II 

u 
u 
u 
u 
u 
u 

NA 

u 

u 
UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 

u 
u 
u 

NA 

u 
u 

NA 

DL1U.:IIOI I 

Lmul 

25 

25 

25 

5U 

'" 

Ill 

1/J 

/IJ 

IU 

25 

25 0 

25 

Rcsuh 

7511 

51111 

12511 

J\f\\ -6A 

Qm1hfiLT 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
tJ 

NA 

u 

u 
u 
u 
u 
u 
u 

NA 

0t.1U.:IIOII 

Lunn 

2U 

::o 
](I 

2U 
_,,, 
](J 

](J 

lllfl 

II HI 

( (Ill 

2110 

]II 

20 

)(J 

2U 

211 

]IJ 

2U 

211 

211 

111 

7(1 

lfl{l() 

)(J 

2U 

:o 
2U 

20 

](J 

"' ::o 
\I II lO 

I IIII 

IU 

)(I 

Rt.'Suh 

7J 

11.75 

>.115 

MW-6A 

Qualifier 

May21K I) 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

NA 

u 

u 
u 
u 
u 
u 
u 

NA 

0t.1L~ IIOII 

Lumt 

IU 

05 

ll5 

4.9 

77 

>1-'1 

M\\'4A 

Qu111ifit..T 

u 
u 
u 
ll 
u 
u 

NA 

u 
NA 
NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
tJ 

u 

u 
u 
u 
u 
tJ 

u 
u 

NA 

u 

tJ 

u 
u 
tJ 

u 
u 

NA 

Dt1u.:1im1 
Lnnu 

110 

511 

115 

115 
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VOLATJU:S (UG/LJ 

1 ,1. 1-Tri~.:h l orllLihmK· 

1.1 ,2.2-T ctrm:hl1mK1hmw 

1,1,2-Trit·hloroctham: 

1.1- Du.:h lonJLih:uw 

J, I-Dic.:hl<mu.1hL11t' 

I ,2- Dichlorut1hauc 

1,2-Dic.:hlon•t1hmt· 

1,2-Did•lnmprnparJt· 

1,2,4-Tnrncthylhu•zmc 

I ,J,S-Trirncthyldx:ril.l1lt' 

2-Buwuonc.:(MEK) 

2- HCJCmmm· 

4-ML1hy i-2-JlL111iUUllll' (M IBK ) 

Acc.:tunc 

Bt11ZL1ll' 

Bromodichloronk.~thmJt· 

Bromo limn 

BronMimL1h:mc 

Carhon disullidt· 

Cmhon tctrachlomlt: 

ChlnrohcnzL11\: 

Chlnroc.,1hanc 

Chloroform 

Ch!(mllllCth;uJt 

DihrumndJiornnJL1hant· 

Ethylht·rLLcnc 

Ht:xanc 

lst•hutyl alcohol 

Mcthyk'nt· ~.:hlt1n1k 

StytCill' 

Tctrat:hlnnK·tiLt'JU: 

TolucJu.: 

Tritl•lntot1hL11l' 

Viuy l Acct<llt' 

Vinyl Chlomk 

XyiCJJt-s (lll!all 

ci .~- 1. 2- 0Ldilllf\lt1ht,lt' 

d .~- I J-Didlloropn•J'H.11c 

u-But<uJHI 

tcrt-Butyl lllt1hyl ctiH...1' 

lfalls- 1,2- DidiiOtoL1lll11l' 

tr;u•.~- J,J-Dich loroproJX..111: 

trans-1,4-Dichloro-2-t'lutt11c 

TowtVOCs 

Vapor In trusion Scn~ening 
Value 

2110 

2200 

JKII 

24 

25 

440000 

NA 

140m 

22JIWO 

2.1 

11.00)(~ 

20 

560 

J9o 

2KUOO 

XII 

(, ,7 

3.2 

7011 

2.') 

22011111111 

IOU 

1000 

II IIHIII 

711 

O.K4 

NA 

120!IIH.J 

]0(1 

O.K-1 

NA 

{':' l.ll:>cUUJ!..'nls ftnd Sctimgsldlhri.nkiL-y\APfllltanon Uma'Mttnlson,fute\ ', 
VtE\'iliUillitmR.t.•pur!Tahlcs (\'Cl'NIOU I ).xis.. MW6A·MWIOA 

Rcsuh 

ND 
ND 
ND 
ND 
ND 
ND 
NA 

ND 
NA 

NA 

ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
NA 

NO 
ND 
ND 
ND 
ND 
NA 

ND 
16J 

ND 
ND 
NA 

NA 

ND 
ND 
NA 
j(,,J 

Nott:->: 

MW-6A. 

Quatii1L1' 

Ma,211117 

DL1L'\:tillll 
Luni1 

11.4 

IJ.5 

0.7 

0 .5 

0.7 

0.5 

3.0 

I. 'J 

7.3 

2.X 

IJ.2 

OJ 
11 7 

05 

!1.(1 

11.5 

115 

11.5 

0,7 

0.6 

0.7 

11.5 

II.(, 

0 .7 

(1,5 

0.7 

115 

().(, 

IJ.J 

1.1 

lUI 

0.6 

8 - Crulltmund tktttltd in mt1hod hlank. 

D - Cont:t.1ltratmn <k1L"t:tcd m dilulul an:~lyst-s. 

Rt:sult 

170 

fi X II 

II 

1344.X 

E- C'mu;CJJ!ratiou <thovc instrummt c;~lihrminu rangt•. 

MW-68m 

Quahl1t1' 

M;1v i1JIJI 

u 
u 
u 
u 
u 
u 
J 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
J 

u 
u 

NA 

ll 

NA 

ll 

u 
ll 

NA 

u 
NA 

J • Cont:L11ltillion is t.."\timiltcd or dt1t\.:IL\IIlt:low rL'{lonmg hm11. 

NA - No! A nalyzul 

Quantitall\111 
Limit 

25 

2< 

25 

25 

25 

25 

25 

50 

25 

25 

50 

25 

51! 

25 

25 

25 

25 

51! 

15 

25 

Rt·suh 

2.1 

5.7 

25 

6') 

4.6 

u 

J.2 

3.4 

J.)( 

"' 

IKK.l 

M\\'.68 111 

Qualif'iu· 

Novcrnhcr 19!) I 

u 
u 
u 

u 
u 

u 
NA 

NA 

u 
u 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 

u 
J 

u 
u 

NA 

u 

NA 

u 
u 
u 

NA 

u 
NA 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

Qu;mlitmwn 
Limit 

Ill 

Ill 

I ll 

Ill 

ill 

ill 

/II 

21JO 

/II 

Ill 

2.5 

Ill 

J.6 

110 

)7 

4.> 

2. 1 

620 

IS%.2 

1\fW-68 

Quahl'iL'f' 

JwJt·I 91J7 

u 
u 
u 

u 
u 

u 
NA 

NA 

u 
u 
u 
JB 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 

NA 

NA 

u 
u 

NA 

u 
ll 

NA 

Qumllii<I1JOil 
Limil 

I ll 

/II 

ill 

Ill 

/II 

Ill 

Ill 

IIi 

411 

411 

411 

411 

/II 

Ill 

Ill 

211 

I ll 

Ill 

IO 

211 

I ll 

~{) 

/II 

Ill 

21J 

4110 

/II 

ill 

/II 

Il l 

Ill 

211 

Ill 

10 

4110 

ill 

3200 Main Street, Keokuk, Iowa 

Rcsull 

22 

71 

15 

190 

MW-68 

Qualil'iL1' 

u 
u 
u 

u 
u 

NA 

u 
NA 

NA 

J 

u 
u 

UBJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

NA 

u 
B 

u 

u 

NA 

u 
u 

NA 

u 
u 

N.A 

Quanti111110n 
Limit 

Ill 

Ill 

II! 

Iii 

/{I 

10 

10 

)(I 

:'\0 

:'\(I 

I I HI 

Jlo 

){I 

/II 

211 

ill 

Ill 

"' 211 

10 

~ {) 

/II 

il l 

Ill 

:fJ 
10 

Ill 

Il l 

Ill 

20 

il l 

Ill 

ill 

4.2 

X.3 

Rt.:suh 

1.5 

lXII 

520 

7.tl 

745.1 

MW-IiBt11 

Qualilicr 

MavJ9'N 

u 
u 
u 
J 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 

UJB 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

u 
u 

UJB 

u 
u 

NA 

u 

u 
u 

NA 

u 
u 

NA 

Quantitatmn 
lunit 

!0 

X.3 

X.3 

XJ 

"-' 
X3 

X.3 

42 

42 

42 ,, 
l!' 3 

"' 8 3 

17 

K.J 

X.3 

IU 

17 

K.J 

/7 

x_< 

k .~ 

X3 

420 

X 3 

!U 

X.3 

)(J 

X3 

/7 

X.J 

KJ 

x< 
420 

1.5 

0.41 

0.54 

2.J 

1.1 

I1XJ 

7.2 

2)6.11) 

1\f\\'-68 

Qu:~liliL1' 

AU'USl 19'JJ 

u 
u 
u 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

u 
u 

UJB 

ll 

u 
UJ 

J 

NA 

ll 

u 
NA 

u 
u 

NA 

Qu;mti!;ltl\111 
Limtl 

20 

20 

20 

40 

2011 

200 

U- DclL'\:Ttxl cnnt:L1Jtra1ion qualilkd as not dctt\.: lt,l: d~.-1ttlcd cnncL1llratinn lt.."'s than HJ timo; concL1Jtration dt1n.;tul in hl;mk. 

( I)- Amtlytical lahorawry conductt:tl a lit'lrnry .'carch to dt.1crmint· if hexane ;uld n-hutilll(ll w~e'fc ptL-sL1ll as il tl1Jliltivcly idmtilkd comJ)(lUnd during the May <Uld Novcn1hcr I'JIJJ .~ ;nnpling L'V{1Jts. 

- Exccds Vapor lntru.~ inn St:rt"Cnin!J Value 
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1\1\\'-680 

R~.--sult Qualifit'f 
Qu;mtitm •ou 

Limit 
Au •us! I'J9'J- Du 1hcatt 

u 

0.74 

2.4 

1.1 

20ft 

7.5 

0.24 

24K41( 

u 
u 
u 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
UJ 

u 
ll 

ll 

lJ 

lJ 

u 
u 
J 

u 
u 
u 

u 
u 

UJB 

ll 

u 
UJ 

NA 

u 
u 

NA 

J 

u 
NA 

20 

20 

211 

411 

2tHI 

200 

0.5 

Rcsuh 

1.5 

OA 

O.J6 

II 

0.21 

u 
2.7 

12 

" 12 

114.75 

1\.1\V-tiB 

QLml ltiL'f 

Du:cmhL1' 19'N 

u 
u 
u 

u 

NA 

u 
NA 

NA 

u 
u 
u 

u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

J 

u 
UJ 

u 
u 

NA 

u 
u 

NA 

J 

u 
NA 

Quamitat1on 
Luuu 

511 

511 

05 

I\1W-6BD 

QualiliL'f 
Lim..iT 

Quamitillt\111 

Du.:cmhcr JCJCJIJ- Du 1hca1c 

1.5 

0.41 

0 .62 

II 

0.2!< 

1.1 

2.7 

1.1 ,., 
7.4 

11 :'\.47 

u 
u 
u 

u 

NA 

u 
N.-\ 

NA 

u 
u 
u 
ll 

J 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
UJ 

u 
u 

NA 

u 
u 

NA 

NA 

u 
NA 

Ill 

50 

Rcsul1 

l.'J 

o.s~ 

10(1 

:n 1.41 

Qu11lil'iL1' 

Mav200 I 

u 
u 
u 

u 

NA 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
ll 

u 
u 
u 
u 
D 

u 
u 
u 
u 
u 

NA 

D 

u 
u 

NA 

u 
u 

NA 

DctL'\:tion 
LiulJI 

10 

0,) 

50 

(1.5 

Prepared by: KJC 
Checked by: JHP 
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• , v~ , ·~~, (UG!Li 

11. I , 1-Trid•lnrudhanc 

11 . 1,2.2-Tt..1rachlnml1hanc 

11.1.2-Trkhlurodh:anc 

11.1-Dichlcmu .. 1htuw 

11. 1-Dich lnmdhmc 

J .2-Dichlornprupmll' 

1.2,4-Tnmcthyltx117.L11t' 

I ,J,.). Tnmt1hyldli. .. 1VJ.m· 

12-Hc.,Kmc 

1 4-1~<11oyl-:t-pclll"''"'"'' (MIBKJ 

I""''"'"' 
I s"~"" 

I j I 

I 

lcamou disulfuk 

!Carhlm 11 .. 1T<M:hlondt· 

'Cllkm•" " "'"' 

Chkm>lhnn 

Ethyllxmcnc 

HCKanc 

lsuhotyl aknhnl 

I I 

Styrmo· 

Tolucno· 

I I 

Viny1At:t1iltt· 

\'inyl Chlorull­

. I (tntal) 

I I 

Vapor Intrusion Scretaing 
Value 

200 

221Kt 

24 

25 

44UIJIIII 

NA 

1-liMIII 

22CMIIIII 

2. 1 

HJJ(IIO 

20 

5W 

JI.HI 

2XUIKJ 

~0 

(t.7 

3.2 

71KI 

2.CJ 

121HIIIUII 

Il K I 

1000 

CJ(Ihll 

IUIMIII 

70 

IJ.X-l 

NA 

120{1(10 

IUO 

IU~4 

NA 

• 
( ':Wt<ulllC'Ilbllod SettmJ•'\dlhrinl.:k')·'Appl"'atiOO Uata1Mw;-no,.,,fl i::X1."1:1\ 
VI EYIIhlltllt>llllqitlrtTablcs(verxltiDI) .xl~. MWGI.-MWI UA 

1.5 

11.42 

0.2 

1.> 

0.27 

1. 2 

1. 7 

1),69 

NotL."i: 

MW-68 

Ow•hfil'f 

M"v2JMI2 

u 
u 
u 

u 

NA 

u 
NA 

NA 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

NA 

Ll 

u 
u 
u 
u 
u 

NA 

Dch.'CIIUII 

L1mit 

50 

51J 

11.5 

B • Compound dchx tod in method hlnnk. 

0 · Contt.1llraliun dt.1t."t:lcd in dilu!Ld ;malysL."i. 

Rcsull 

II> 

II. 

1. 2 

2.7 

2.2 

K5 

4. 1 

5).7 

E. ContL1llfiiiiOilllhovc iusl rulllL'UI t.11ihratmn ran ~c. 

J • Cmk:t.1llr.ilion i..: L."itunatul or dt.1u:1Ld llcltlw rt.'fXJning limi1 . 

NA ·Not Analyzed 

u 
u 
u 
u 
u 
u 

u 
NA 

NA 

u 
u 
u 
J 

u 
u 
u 
u 

u 
u 
ll 

u 
u 
u 
u 

u 

u 

ll 

NA 

J 

u 
NA 

u 
u 
u 

NA 

u 
NA 

Ill 

IO 

Ill 

Ill 

Ill 

I ll 

lfl 

21M I 

I ll 

Result 

I.K 

2.7 

II 

1_ 2.-

11.4 

51.1> 

M\\'.7 

Qu<thficr 

Jnnc I'J<J7 

u 
ll 

u 
u 
u 
u 

u 
NA 

NA 

u 
u 
u 
JB 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JJ 

u 
u 

u 

NA 

u 
NA 

u 
u 

NA 

J 

u 
u 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

Quanllla!JUn 

Limit 

211 

211 

211 

20 

10 

10 

IU 

IIi 

21111 

I Ii 

200 

115 

Result 

11.9 

0.2 

lUI 

1711 

-
.1 

:'I :'I 

II 

221 

u 
u 
u 

NA 

u 
NA 

NA 

D 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

NA 

u 
UBJ 

u 

I 

u 
NA 
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u 
NA 

NA 

u 
NA 

Qu.'lfllllllll(lll 

Luuit 

Ill 

su 
2 

511 

Ill 

3200 Main Street, Keokuk, Iowa 

MW-70 
QuanutmKm 

QuahlkT 
Limit 

Janwuy I •m -Dnnhc;nc 

RL'SUII 

o.tJ 

11.1 

11.7 

15(1 

11.5 

II 

2114. 

u 
u 
u 

NA 

u 
NA 

NA 

D 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ll 

u 
NA 

u 
UBJ 

u 

NA 

8 

u 

u 
u 

NA 

u 
u 

NA 

I ll 

11.5 

51J 

ill 

fl.71< 

4.4 

" 

40 

0.)(, 

1>).17 

MW-7 

QullliliLT 

M;ov 199'J 

u 
u 
u 

u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

NA 

u 

u 
u 

NA 

J 

u 
NA 

QunntnatKlll 
lumt 

Ill 

511 

I 

I 

50 

11.5 

R~uiL 

11.71< 

11.1<(1 

11.2~ 

4,2 

14 

41 

OJ) 

1>4.41 

Qu<UillllliHIII 
1\t\\'-70 

Qualifit.T 
Limit 

.,,.,, I'J<J'J Dut>l>c.11c 

u 
u 
u 

u 

NA 

u 
NA 

N., 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
UJ 

u 

u 

NA 

u 

u 
u 

NA 

u 
NA 

I ll 

511 

50 

11.5 

U • Dc!L'\:Icd conccu tral lou qu;i ltliul as not dl1u:lul: dt.1t..,;ledconcmlmiJOIII~s thnn IU 11\lk..."i UHlt mmnion dt1u:tcd in hlank. 

(I)· Aniily'litallallormory wmlut.1ul <Jiihral)' scnn:h tu tll1t.'f1ninl· lrhcxmlL' and u-hutanol wc..n· prcSL1ll :.sa IL1l1:111vdy Jdcntilicd cmnpound during the M;1y ami Nuvc..1nht.T 199 1 smnplmg t.'VL1lls. 

· ExL:tXL~ Vnpor Intrusion Screening, Va lul' 
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u.~J 

11. 19 

11.59 

2.7 

15 

n 

0,)4 

49. 

1\fW-7 

QualifiLT 

u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

UJB 
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\ 'OLATIU:S CUGO .) 

1.1.1--l rkhlnwcth<lllC 

1.1.2.2-'l ctrnchlorncthanc 

1.1.2-'J richlowcth~nc 

1.1-Dit hl tlTOC!h<llll! 

1. 1-Dichlnn•cthctiC 

1.::!-Dtchlrm•cthanc 

1.2-Uio.:hlonoclllcnc 

1.2-J)Jchlnroprnp:tru: 

1.2.4-Trimcthyl!1cnzcuc 

1.~.5-'1 rimcth~ lchcnz ... "'w 

2-BuwnonctMEK) 

2-ll c:~.;mon~,.-

4-Mcth~ l<'·[ll11lanvm· (MIBK I 

1\CciPilC 

llcnzcn.: 

limrn•Jdidtlon•mctharw 

IJromt•limn 

/Jn•mt•mctlmnt· 

{ 'arhundtsullidc 

( 'nrtw.>n tctrachlnridc 

{' hl ttntt'ocnzt,lc 

'/J] tlT!lClh:llll' 

('h) t>ro](ITIIJ 

( 'hlornllli:\hanc 

!Jit'on•llltlt: hlt•r<•rncth<ml· 

Eth~lt'ocnzcnl' 

llc;..;mc 

lsot'outyl llkohol 

Mcthylt'11C chlcmdc 

Styn,lt: 

l ctwchhtrotthcnc 

l ol ucn~,.• 

l richlorocthcnc( IC ' I:I 

Vin)l<Kcwtc 

Vmyl chlttritk 

X~lcnc~ (\11\;J]) 

ri"'·I.:!· DI~hlt•rocthcm: 

n:;- I .]-!Jichlnmpropcnc 

n-ll utan<'l 

tcn-liulyl rncth~ I cthcr 

trans -1,2-Du.:hlorocthcm· 

tr;ln~·l . ]- J )ichlt'n'pr,,pcm: 

1rans·I .4-1Jichlt•ro-2-t'oulcnc 

l nt:1l V()(".~ 

\'apor Intrusion Screening 
\'a lut 

44(10(111 

NA 

1401/\J 

221Jf)(JV 

:::o 

]9U 

2kO\J(I 

'II 
(,i 

:: .::: 
'l(JII 

.22tt011\lll 

111\J{/() 

711 

l/.114 

NA 

12\)\J{J\J 

10(! 

llk4 

NA 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

0 49 

1).4 '.) 

1\t\\-14 

()ualtiicr 

1\pnl ~001 

II 

II 

II 

II 

II 

II 

NA 

II 

I I 

II 

I I 

II 

II 

II 

II 

II 

II 

II 

I I 

I I 

II 

NA ,, 
II 

II 

II 

II 

NA 

II 

NA 

Dt'h:C\ton 

!.unit 

"' 

O.S 

511 

OS 

li - Compt,und dcl\.-ctctl in mctlmtl hl:~nk . 

Result 

II 

14 

5.6 

45.4 

D · t "<•nn,ltwtion dctt..~tcd m diluted amll~·sc.~ . 

E-CtlllCCillri!tl llllilhun:mstruzm·ntcalit">ratumranl!C. 

I\1W- l !ii111 

t)u;tlificr 

N<1\'CJllhcr 1•J91 

II 

{I 

II 

II 

II 

NA 

NA 

{I 

{I 

II 

II 

I I 

II 

II 

II 

II 

II 

I I 

11 

II 

NA 

II 

11 

NA 

II 

II 

II 

NA 

NA 

J - !"oncentrattnn ts cstitn:Jtcd nr Jell..~ ted t->clow repo r1 ing limit . 

N/\- Ntlt 1\mlyzl..'<.l 

(.)uantitntl<lll 

l .inlll 

I ll 

Ill 

I ll 

"' 

I ll 

I ll 

10 

Ill 

3200 Main Street, Keokuk, Iowa 

]] 

MW-15 

()u:llificr 

IJ~..'Ccmt>cri99X 

II 

I I 

II 

NA 

II 

NA 

NA 

II 

II 

II 

II 

II 

{I 

II 

II 

ll 

II 

II 

II 

II 

NA 

Nt\ 

I IJIJ 

I I 

II 

NA 

II 

II 

NA 

II 

II 

NA 

Limit 
nc~ult 

Quantltntthn 

o.:v. 

I ll 

0.54 

U.:'i \J. il 

1}.5 

I!- IJe!ctll..\1 conccnlr.l\lon 4U<1lifi~o:d as not clc!<Xtcd. dt·tected concentrnttnn Jess th:~n 10 times t:<mcemrntit•n dctet:tcd in blm1k. 

1\1\\'-15 

II 

II 

II 

I I 

II 

NA 

II 

NA 

NA 

I I 

II 

II 

II 

II 

II 

II 

II 

I I 

II 

1\.1 

II 

II 

II 

II 

lUll 

II 

I I 

NA 

I I 

I I 

I I 

I I 

NA 

II 

II 

NA 

Qunntt\;tlloll 

Limu 

I ll 

"' 

lt21 

(J.21 

0.5::: 

{} 114 

( I J • /\nalytic:~ll:~t->omtory wnduck"<l :1 lihrary sc:~n:h h• detcnntnl· tfhe:\i!llC ;Jnd n-hul<lllil] were present <IS u tentuth·cly iJcntifiL'll compound during Ule May and Nt•\·cmhcr 1991 snmpling events. 

- Exc~.--.:ls Vapt<r Intrusion Scrccninl_! V:~luc 
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t)uali!icr 

1\UJ!U~\ !991) 

II 

II 

II 

II 

II 

II 

NA 

II 

NA 

NA 

II 

II 

II 

II 

II 

II 

l fJ ]l 

I I 

I IJ 

NA 

II 

II 

NA 

t)uantll:t!tllll 
l.illll\ 

Ill 

50 

0.5 

\)(, 

1.1<" 

M\\'- 1 ~ 

()uah1icr 

Dcccmlla I'J99 

II 

II 

II 

II 

II 

II 

N,\ 

II 

NA 

NA 

II 

II 

II 

II 

II 

II 

II 

I I 

II 

II 

II 

II 

IIJ 

II 

I I 

I I 

NA ,, 
,, 

II 

II 

NA 

II 

II 

NA 

Qumltl\:1\lntt 

Limi t 

I ll 

'" 

,,, 

(1.5 

lt.:su!t 

2 .1 

I' 

').J:' 

MW-15 

Qualifier 

/\pri12lHJ I 

II 

II 

II 

II 

II 

NA 

II 

II 

II 

II 

" II 

II 

II 

II 

II 

II 

II 

II 

,, 
II 

I I 

I ' 

I I 

I ' 

II 

NA 

N/\ 

II 

II 

NA 

lktct:IHHl 

Limll 

"' 

0.5 

511 

0.5 

Prepared by: KJC 
Checked by: JH P 

101212007 



VOLATILES !UG/L) 

1.1. 1-Tnchlorodhane 

1.1,2,2-Tet rachloroet hane 

1.1 ,2-Tnchloroethane 

1. 1-D•chloroethant 

1. 1-D•chloroethene 

1,2-Dtehloroethane 

I ,2-Dichloroethene 

1,2-Dich loropropane 

1,2,4-Tnmethy lbenzene 

I J.~-Tn methylebenzene 

2-Bu tanone (MEl\: ) 

2-Hexanone 

-Methyl-2-pemanone CMIB K ) 

Acetone 

Benzene 

BromodEchloromethanc­

Bromofonn 

Bromometha nr 

Ca rbon d1su lfide 

Carbon tetrachlomle 

Chlorobenzene 

Chl oroethant­

Chl oro form 

Chloromethane 

Dlbromochloromet halw 

Ethylbenz.cne 

Hexane 

Isobuty l alco hol 

Met hylene chlonde 

Styrrne 

Tdrachloroet hent' 

Toluene 

nchloroethcnc:- (TC'E 1 

\ 'myl AcetAte 

Vmyl Chlondc 

Xylenes (Io ta)) 

cis- I ,2-D ichlorocthent 

Cls- I.J -Dichlo roprope ne 

n-B utano l 

ten-Buty l methyl ether 

trans-1.2-DicMoroetht:ne 

trans- l .:l -D1chloropropene 

tran5- l.4- D•chloro-2-butene 

Total \'OCs 

Vapor Int r usion Sc r~ening 

Va lue 

200 

2200 

IXO 

24 

25 

440000 

NA 

14()()0 

220001) 

2.1 

O.(Hlk:l 

211 

560 

JY(I 

2!<()(/(/ 

XII 

(>] 

:l .2 

711(1 

B 

221.1(){1(1() 

IUU 

1000 

9600 

J{/()(1{) 

]() 

0.X4 

NA 

120000 

I(KJ 

II.K4 

NA 

C;\J)pcuments unJ Scu in~;.s'dlhrmkley\Applicali(lll Da ta iMiclt'ls(ln J~!I.ccl\ 

V IEvHiua t i(liiRcpon 'l ab l t!..~ (n:rsiou l) .xl.~. MW I5- MW21 

MW· IS 

Result Qual ifier 
Detection 

Lun11 

/\'1 \\'. 16 

Resu ll Qualifi er 

Mav2002 November 1992 

0.6 

ll.h 

No tes: 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
ll 

[ I 

u 
u 
u 

u 
u 
l! 

NA 

l ' ,, 
u 
u 
u 
u 
u 

NA 

IH 

50 

50 

0.5 

B - Co mJ>Ound detected m method bl ank. 

D - Concentration detected in diluted ana l)•ses. 

E · Co ncentration above mstrument calibration ra nge. 

J - Concentration IS estimated or detected be low reportmg limit. 

NA- Not Anal yzed 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

u 
u 
u 
u 
u 
L' 

u 
u 
u 
u 
u 
u 
ll 

u 
u 
u 
u 

NA 

u 
u 
u 
u 
ll 

u 
ll 

u 
NA 

u 
NA 

NA 

NA 

u 
NA 

Quantitation 

Lnm t 

10 

"' 10 

10 

10 

I ll 

/(J 

IIi 

Result 

2.1 

1.7 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

M\V-16 

Quali fier 

June l9t,l? 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

ll 

u 
ll 

u 
u 
ll 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 

NA 

u 
u 

NA 

u 
u 

NA 

NA 

u 
NA 

Quant i tat EOn 

L1m11 

20 

20 

20 

20 

IH 

I ll 

IIi 

IIi 

200 

IIi 

200 

Resull 

0.7 

0.4 

)I 

3200 Main Street, Keokuk, Iowa 

MW- 16 

Quali fier 

December I IJI))ol 

u 
u 
u 
u 
u 
ll 

NA 

ll 

NA 

NA 

lJ 

u 
u 

UJB 

u 
u 
u 
u 
ll 

ll 

u 
u 
u 
l l 

u 

NA 

u 
u 
u 
u 
J 

u 
NA 

lJ 

u 
u 
u 

NA 

u 
u 

NA 

Quan111ation 

Lun 1t 

I(J 

50 

0.5 

511 

0.5 

Resul t 

0.2 

0.5:l 

o.n 

M\\'-16 

Qua li fier 

MavllJ9'-J 

u 
ll 

u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
l' 

UJB 

u 

u 
u 
u 
u 
UJ 

l' 

u 
lJ ,, 
J 

u 
lJ 

u 
u 
u 

u 
NA 

u 
u 
u 
u 
u 

NA 

u 
u 

NA 

Quam uatmn 

Lnmt 

IIJ 

50 

5(J 

Result 

M\\'-16 

Qualifier 

August 199'-J 

u 
u 
u 
ll 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
L' 

u 
u 
u 
[ I 

u 
ll 

u 
u 
u 
u 
u 
u 
u 

UJB 

u 
l l 

ll 

u 
NA 

u 
ll 

u 
u 
u 

NA 

u 
u 

NA 

Quamnauon 
Limit 

I ll 

50 

05 

Resu ll 

U - Detected concent rat ion qualified as no t detected; detected concentrauon less than I 0 wnes concemraoon dt:tec ted m blank. 

( I)- Analytica l laboratory conducted a libra!)· sea rch to detenn ine if hexane and n-buta no l were p~esent as a tentattvely Ident ifi ed compound dunng the May and November 199 I samplmg ~ven ts. 

- Ell:eedS \'apor lntrus10n Screemng \'alue 

22 of 31 

M W -16 

Quali fier 

December 199<.1 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
G 

u 
u 
lJ 

u 
u 
u 
u 
u 
u 
u 
lJ 

ll 

u 
u 
u 
u 
u 

NA 

u 
ll 

u 
u 
ll 

NA 

u 
u 

NA 

Quant ita lion 

Limit 

1(1 

50 

50 

0.5 

I · 

Result 

0.55 

~JW- 1 6 

Quali fier 

Apn i 21KII 

u 
u 
l' 

u 
lJ 

" NA 

ll 

u 
u 
u 
u 
L' 

'" 
J 

u 
u 
u 
u 
u 
[ I 

lJ 

lJ 

u 
lJ 

u 
lJ 

u 
L' 

u 
ll 

u 
u 

NA 

u 
ll 

u 
u 
ll 

NA 

u 
u 

NA 

Detecuon 
L 1m 11 

IIJ 

0.5 

5(J 

Resul t 

MW- 16 

Qua lifier 

/1.1av 2002 

u 
u 
u 
u 
u 
u 

NA 

lJ 

NA 

N:\ 

u 
u 
u 
l · 

u 
lJ 

u 
u 
II 

u 
u 
u 
l ' 

ll 

u 

" lJ ,, 
u 
u 
u 
u 
u 

NA 

u 

" l ' 

u 
u 
u 
u 
u 

NA 

Detection 
Ltmll 

Ill 

0.5 

5{) 

Resull 

ND 

ND 
ND 
ND 

ND 
ND 
NA 

ND 

NA 

NA 

ND 

ND 
ND 

ND 
ND 

D 

ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 
ND 
ND 

NA 

ND 
ND 
ND 
ND 

ND 

NA 
ND 

ND 
ND 

ND 
NA 

NA 

ND 
ND 

NA 
() 

1\JW-16 

Qualifier 

Mav21107 

Detecuon 
LliOII 

0 .4 

05 

0 .7 

0.5 

0.7 

0.5 

0.6 

.' .0 

l.lJ 

7J 

2.X 

0.2 

(JJ 

o· 
0.5 

0.6 

0.5 

0.5 

05 

11.7 

0.6 

0.7 

05 

U.ll 

0 .7 

(1.5 

11.7 

05 

{J.(I 

OJ 

1.1 

o.x 
0.6 

0.1< 

0 .(1 
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• Vapor lnlrusion Screening 
Value 

\ "OLATI LES (UGil) 

1.1 , 1-Tnthloroethane 20(1 

1.1 ,2.1-Telrachloroethane J 

1.1.1-Tnchloroethane -' 
1.1 -Dichloroethane 22f.H'I 

1.1-0IChloroethene 7 

1.2 -Dich loroethane ~ 

1,1-D•chlomethene IIW 

' ~ 

1<.2.4-T 24 

I u.s-· 25 

12-Bu<anone (MEK) 44()(1()() 

!1-Hexanone NA 

!MfBK1 14000 

Ao 2200(){) 

Benzene ~ 

' I 2. f 

Brmnofonn o.umo 
20 

Carbon dJsulftdt 5fi0 

Carbon tetrachlonrk 5 

"'"" :wu 
2KII<.Ifl 

Chlorofonn Xfl 

" nfmumemane ~ . 7 

).2 

I 71~1 

!Hexane 2.Y 

ltsoburyl alcohol 2200000 

I Methylene chlonde 5 

!Styrene ]()() 

~ 

~oluene 100(/ 

ITC"E1 ~ 

1\'inyl Acetate IJ6011 

' Chlondt 2 

!Xylenes (lo lal ) 11;0(1() 

lc•s-1,2-D•chloroethene 70 

lc•s-IJ-D•chloropropene O.K4 

ln-8"'""' ' NA 

llcri-Butyl mechyl elhcr 120000 

l•rans-1.2-DJchloroelhene 100 

!trans- I .J- D•chloropropene O.X4 

!trans- I .4-Dichloro-2-butenc NA 

!Tocal VOCs 

• 
C:'.Dc-cumcnt~ •nd Scttmg~i4.1Jhrinkleyv\wtication Data Mn:n1.rof1J:xccl 
VIEvalu.1\i()nRq"IC'n·lnl"llcs{v\.'"'inn 1) . .\1~. MW I5-MW21 

M\\-17A 
Quan111311on 

Result Qualifier Result 
Lnnll 

No•·rmb<r 19<J2 

u ~ 

u j 

u ~ 

7 ,< 

u ~ 

u ~ 

5.X ~ 

u ~ 

NA 

NA 

u ((I 

u 10 

u fO 

u ((I 

u 5 

u 5 

u 5 

l ' 10 

u ~ 

u 5 

u 5 

ll 10 

u 5 

ll Ill 

u 5 

ll 5 

u 5 17 

NA 

lJ -' u 
u ~ 

lJ ~ 

u 5 

u ~ 

u ~ 

u /1} 

u 5 

NA 

u 5 

u 
NA 

NA 

u j 

NA 

12.8 J 

Notes: 

B -Compound detected m method blank. 

D- Cona:ntrauon detectalm diluted analyses. 

E - Concentration above instrument calibration range. 

J - Concentration IS estimated or detected below reportmg limn. 

NA -Not Analyzed 

MW-17A 

Qualifier 
Ouanlllallon 

Result 
Lim11 

Jun< 1997 

u 5 0.5 

u 5 

u ~ 

u 5 f 

u 5 0.7 

u 5 

u s 
u ~ 

NA 

NA 

u 20 

u 20 

u 20 

u 20 

u ~ 

u 5 

u 5 

u 10 

u 5 

u 5 

u 5 

u ffl 

u 5 

u 10 

u 5 

u ~ 

J IIJ 

u 2{J{I 

J 5 

u ~ 

lJ 5 2 

u ~ 

u ~ 2 

NA 

u Ill 

u ~ 

NA 

u 5 

u 200 

NA 

NA 

u 5 

NA 

6.2 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

MW-17A MW-17A M\\'-17AD M\\'-17A 

Qualifier 
Quantttatton 

R~ult Qual1fier 
Ouamnauon 

Resull Qualifier 
Ouant•tal•on 

Result Qualifier 
Ouamuauon 

Resuh 
Lamtt Lnm1 L1m11 Lumt 

Decemb<r I <J<Jk Mav 1999 May 1999 Duplocale Aueust I <J<J<J 

J f u I u f u f 

u f u f u f u I 

u f u I u f u f 

J f 1.2 I f.( f 25 I 0.76 

J f u I u f u I 

u I u I u f u I 

NA NA NA NA 

u I u I u f 0.26 J I 

NA NA NA NA 

NA NA NA NA 

II 5 u ~ u 5 u 5 

u ~ u ~ u 5 u 5 

u ~ u ~ u _< u s 
u 10 UJ fO UJ f ll 4.7 J )(I 

u f u f u I u I 

u f u I u f u I 

ll I u I I u I 

u 2 u l u l u l 

u I u I l' I u I 

u I l! I u I ll I 

u I u I u I u I 

u 2 u l u 2 u 2 

u I u I u I u I 

u 2 u I u I u 2 

u I u I ll I u I 

u I u I u I II I 

NA u I u I u f 

u I u 50 u 50 u 51! 

UB 2 UJB f UJB f u I 

u f u I u I u I 

I u I u f l' I 

u I u f u f u f 

f u f u I u f 

NA NA NA NA 
u 2 u 2 u 2 u I 

u I u f u I u f 

u 0.5 u f u I 11.14 J I 

u I u I u I u I 

u I u 50 u 50 u .'ill 

NA NA NA NA 

u 0.5 u 05 u (15 u 05 

u I u I u I u I 

NA NA NA NA 

_U_ fJ_ .II<. 0.71> 

U- Detected concentration qua hfied as not detected; detected concentration less than 10 times concentration detected m blank. 

(I)- Analytical laboratory conducted a library search to detennine if hexane and n-butanol were p~esent as a tentat1vtly tdentified compound dunng the May and November 199 I samplt ng events. 

- Exeeds Vapor Intrusion Screemng Value 
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MW-17A lVI"'· IIA 
Ouantllat•on DetectiOn 

Qualifier Result Qualifier Result 
Limtl L1m11 

December I 999 Apn l2 fKII 

u I u f 

u I u f 

u f u f 

J f u f 

u I u I 

u I l l I 

NA NA 

u f u I 

NA u I 

NA II f 

u ~ u 5 

u 5 u 5 

u ~ u ' 
u 10 ll ((I 

u I u I 

u I u I 

u I lJ I 

u 2 u 2 

u I u I 

u I u I 

u I u I 

u l ll 2 

u I ll I 

u l u 2 

u f u I 

u I ll I 

u I ll I 

ll 50 u s 
u I u I 

u I u I 

u I u I 

l' I u I 

u I lJ I (J.IY 

NA NA 

u 2 u 2 

u I u 2 

u I u 0.5 

u I u I 

u 51J u 50 

NA NA 

u 05 u 0.5 

u I , u I 

NA NA 

" 0.1'1 

"'"'·II A 
OetttiiOn 

Qualifier 
Lnmt 

Result 

May 2fKI2 

u I 

u f 

u f 

u f 

u f 

u I 

NA 

u I 

NA 

NA 

u ~ 

u s 
u 5 

u 10 

u I 

u I 

u I 

u f 

ll I 

l ' I 

l! I 

Ll I 

u I 

u I 

lJ f 

u I 

u f 

u 50 

ll I 

u I 

lJ I 

u I 

J 

N.A 

u I 

u I 

u 05 

u I 

u 50 

u 5 

u 0.5 

u I 

NA 

II 

"IW-17A 
DeteciiOn 

Qualifier 
Lun11 

~_1a~lfl'l2 

u I 

u f 

u f 

u f 

u I 

u I 

NA 

u I 

NA 

N., 

u 5 

u s 
u ~ 

u 10 

u I 

u I 

u I 

u f 

u I 

u I 

u I 

u I 

u I 

u f 

u I 

L' f 

u I 

u 50 

l ' I 

lJ I 

u I 

u f 

u f 

NA 

lJ I 

l ' I 

u 11.,'\ 

u I 

u 50 

u 5 

u 0.5 

u I 

NA 
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VOLATILES (IJG/L) 

I , 1. 1-T nchlo m ethane 

1.1 .2.2-Tetrachloroethane 

I . I .2-T richloroethane 

I . 1-Dichloroethanr 

I . I-D1chloroethene 

1.2-Dichloroe thane 

1.2-Dichloroe thene 

I .2- Dichloropropane 

I ,2.4-Trimcthylbenzent 

I .J . .'i- T n'rnethy lebenzent 

2- Butanone (ME KJ 

2-Hexanone 

~ -Methy l -2-pentano ne 1M 1 BK J 

Acetone 

Benzene 

Bromodichloromethant' 

Bromo form 

Bromomethanc-

Carbon disulfide 

arbo n tetrachloride 

Chlorobenzene 

Chloroethane 

Chloro fonn 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Hexane 

Isobu tyl alcohol 

Methy lene chlonde 

Styrene 

Tetrachloroethtne 

To luene 

Trichloroethene tTLE J 

\ ' inyl Acetate 

\'inyl Chlond e 

Xy tenes (to tal ) 

is- 1.2-Dichto rotthene 

cis- I . .1-Dichloropropene 

n-Dutano l 

tert-Buty l methyl ethe r 

trans- I ,2- Dichtoroethene 

trarts- 1 . .1- Dichlo ropropene 

trans- 1.4-Dichloro-2-butenc 

To tal VOCs 

Vapor Intrusion S<'reen ing 
Value 

200 

2200 

l XO 

24 

25 

44000{) 

NA 
14000 

2200011 

2.1 

O.IIIJXJ 

20 

560 

1.2 

700 

2.9 

22000011 

] {)(J 

10110 

9600 

10000 

711 

O. X4 

NA 
120000 

100 

O.X4 

NA 

( ":\Document.~ anJ St:t!in ~~ltl lhrinklcy\APf'licutitl!L Dlllit\Micwsofl Excel' 
VU?:nluatiortRCf'l'r1Tilblc~(vcrsion l) . xl~ . MWI5-MW'11 

Result 

0.7.1 

0.71 

Notes: 

M\\'-17A 

Qual1fier 

Mav2004 

u 
u 
u 
ll 

ll 

ll 

NA 

u 
NA 
NA 

u 
lJ 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
(I 

u 
u 
u 
u 
u 
u 
u 
u 
u 

NA 

u 
u 
u 
u 
lJ 

u 
u 
u 

NA 

Detection 

Limn 

50 

05 

50 

ll.:'i 

B -Compound detected in method blank . 

D -ConcentratiOn detected in dtluted analyses. 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

NA 

NA 
ND 

ND 

ND 

.1 .4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

NA 

NA 
ND 

ND 

NA 
J.4 

E- Concentration above instrument calibration range. 

J- Concentratio n is estimato:l or detec ted below reporting lirmt. 

NA - Not A nal yzed 

MW-17A 

Qual ifi er 

Ma ·2007 

Deux:tion 
Limit 

0.4 

05 

0.7 

0.5 

0.7 

0.5 

O.fo 

3.0 

1.9 

7 . .1 

2 .~ 

0.2 

O.J 

() " 

115 

0.6 

0.5 

0.5 

(J.5 

0.7 

0.6 

0.7 

(J.5 

0.6 

0.7 

O .. 'i 

0.7 

O .. 'i 

(1.6 

0 . .1 

1.1 

o.x 
0. 6 

O.K 

O.fo 

Result 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

1\'1\\'-178 

Qualifier 

November 1992 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

NA 

IJ 

u 
u 
u 
IJ 

u 
u 
u 
u 
u 
( I 

u 

u ,, 
u 

NA 

u 
\! 

u 
u 
u 
(I 

u 
u 

NA 

u 
NA 
l l 

NA 
u 

NA 

Quant itation 

Limll 

Ill 

I ll 

1\) 

I ll 

1\) 

Ill 

/II 

/() 

Result 

1.7 

1.7 

3200 Main Street, Keokuk, Iowa 

MW-178 

Qualifi er 

June 19lJ7 

u 
u 
u 
u 
u 
u 
u 
u 

Nt\ 

NA 

u 
u 
u 
l' 

u 
u 
u 
u 
u 
u 
Ll 

u 
(I 

ll 

u 
u 

u 
u 
u 
ll 

u 
\! 

NA 

ll 

ll 

NA 

u 
u 

NA 
NA 

u 
NA 

Ouantitauon 

Lrmrt 

211 

20 

211 

211 

I ll 

10 

/() 

1/J 

200 

1/J 

2011 

Resu lt 

0.~ 

{1.2 

1.5 

1\1\\'- 178 

Qualifier 

January JI)I)IJ 

(I 

u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
IJ 

UJ B 

u 

u 
u 
u 
u 
u 
(I 

u 

u 

NA 

u 
ll 

(I 

u 

NA 

u 

ll 

u 
u 

NA 

u 
lJ 

NA 

Quantitation 

Limit 

10 

50 

0.5 

50 

0.5 

Result 

0.2 

0.2 

MW- 178 

Qualifier 

Mav IY99 

u 
u 
u 
u 
IJ 

u 
N.~ 

u 
NA 
NA 

u 
u 
u 
UJ 

u 
u 
u 
u 
u 
(J 

u 
u 
(J 

(J 

u 
u 
(I 

u 
u 
u 
(J 

NA 

u 
(I 

u 
u 
u 

NA 

u 
u 

NA 

Quantitation 

Limrt 

10 

.su 

(J.5 

Result 

U - Detected concentration qualified as not detected: detected concentration less than 10 tunes concentratiOn detected in blank. 

( I ) - Analytical laboratory co nducted a library search to detennme if hexane and n-butano l were p-;sent as a tentatively identified compound dunng the May and November 1991 samplmg events. 

- Exeeds Vapor Intrusion Screenmg Value 

24 of 31 

MW- 178 

Qualifi er 

August 19YlJ 

u 
u 
u 
(I 

u 
u 

NA 
(J 

N., 
NA 

\ I 

u 
u 
(J 

u 
u 
u 
I' 

u 

u 
u 
u 
u 
u 
u 
u 
u 

UJB 

u 
u 
ll 

u 
NA 

u 
u 
u 
[ I 

u 
NA 

u 
u 

NA 

Quantitatton 

Lrmit 

1(1 

.so 

5() 

0.5 

/ . 

Rtsull 

MW-178 

Qualifi er 

December 19'J9 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 
NA 

(J 

u 
L' 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
ll 

u 
u 
u 

U.l 

u 
NA 

u 

u 
u 
u 

NA 

u 
u 

NA 

QuantitaiJO n 

L1mit 

I ll 

50 

0.5 

Result 

1\'1\V-178 

Qualifi er 

Anril 200 l 

u 
u 
u 
u 
u 
u 

NA 

u 

u 
u 
u 
u 

u 
ll 

u 
u 
Ll 

u 
u 
u 
lJ 

u 
u 
ll 

u 
u 
ll 

u 
u 
u 

NA 

u 
u 
u 
u 
u 

NA 

u 
u 

NA 

DetectiOn 

Lunn 

10 

05 

50 

05 

Result 

1\1\\'- 178 

Quali fier 

Ma v2002 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 
NA 

u 
u 
u 
u 
LJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

Ll 

u 
u 
u 
(J 

u 
u 

NA 

Detect ion 
Lim11 

10 

.so 

50 

0 .5 

Prepared by: KJC 
Checked by: JHP 
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• Vapor lntru!l:ion Screening 
Value 

~;;;;- OLLo(UGI L) 

I . I . 1·1 nch loroethanc 200 

1.2.2 -T etrachlorocthane 1 

11.1 .2-Tnch 5 

2200 

7 

5 

I I<U 

.2-Dithloropropane 5 

.2.4-Tnmethylbenzene 24 

J ,:'i·Tnmethylebenzene 25 

12-Butanonc iMEK I 44(1(1(11'1 

12-Heunone NA 

(M IBKJ 14000 

IAwone 221XKKI 

luenzene 5 

I 2. 1 

lsromofonn 0.()(11<) 

20 

~arbon dasulfidt' 560 

~arbon tetrachloncte 5 
I = nzcnc J9(J 
I ucu~uc 2tHKMI 

jchlomfonn XII 
cmommctnan< 6.7 

.'\.2 

71XI 

!Hexane VJ 
'I sobutyl alcohol 221KKKK t 

5 

IStyr<n< l(.I(J 

5 
Toluene woo 

I ucmcuc (l CE 1 5 
1\ 'myi Acetatc 1160(1 

lv mrl Chlondr 2 

I·' ' (total} 10(1(1(1 
L- .. I I 70 

I I (1,1(4 

In-Butanol A 

!u:rt-Buty l methyl elher 12()(1(1() 

ltrans- 1.2-Dtchloroethene IUO 

l trans- l.J - Dtchloropro~ne 0.1<4 

ltrans- 1 .4· 0Jchloro-2- butenC' NA 
!Total VOCs 

• 
C· l)l\Cuii!Cill~ nnd S~o'ttm~•'ldlt'orinkkyA(1J'IhCIItion Data\MicrroS(IO'b tccl 
Vlhatuationl<eponTahlc~ h1:n1h•n l) . ~ls. MWI 5-MW21 

~1\\'- 1 78 MW- 780 

Resul t Qualtficr 
Detecllon 

L•mtl 
Result Qua lifier 

Mav21KIJ May 21W>J Duohcate 

lJ I 

u I 

u I 

I I I 

u I 

u I 

NA 

u I 

NA 

NA 

u ·' 
u 5 

u 5 

u 10 

u I 

u I 

u I 

u I 

u I 

l ' I 

u I 

u I 

L I 

u I 

u I 

u I 

u I 

u 50 

o.:w J 

u I 

u I 

ll I 

u I 

NA 

u I 

l l I 

u 115 

u I 

u 511 

u 5 

u 05 

u I 

NA 

0.)9 () 

Notes: 

8. Compound detected m method blank. 

0 ·Concentration detected m dtluted analrses. 

E. Concentration above mstrument cahbralton range. 

J · Concentrallon ts estimated or detected btlow rrponmg hm11 

NA · Not Analyzed 

u 
u 
u 
ll 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
I 

l 

ll 

ll 

ll 

ll 

u 
u 
u 
u 
u 
u 
u 

NA 

l 

l 

l l 

u 
u 
u 
u 

NA 

D~ltttton 

Lumt 
Resull 

I 

I 

I 

I 

I 

I 

I 

5 

5 

5 

IU 0.75 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

50 

I 

I 

I 

I 

I 

I 

I 

(15 

I 

:'i(J 

5 

0.5 

I 

0.75 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

M\\'- 178 "" 780 M\\'-178 M\\ - 78-DUf 
Dctcctton Detection Detecuon D~tectlon Qualifier Result Qualifier Result Qualifier Resull Qua lifter Result L1m11 Ltm tl Lunll Lun1t 

May21KI4 Mav 21K14 Duoloc81e May21KI7 Mav 21K17 Duohcate 

u I u I NO 0.4 ND 0.4 

lJ I u I NO 0.~ ND 0.:'\ 
u I u I ND 0.7 ND 0.7 

u I u I ND fl .. ~ ND (1.:'\ 

u I u I ND (17 ND 0.7 

u I u I ND CJ. ~ ND 05 

NA NA "A A 
u I u I ND (1,6 ND (1.6 

NA NA A NA 

NA N' NA NA 

lJ 5 u 5 ND 1,(1 ND J.(l 
u 5 u 5 ND I. \.I ND l.'J 
l 5 u 5 NO 7.:-t ND 7.:-t 

J u IO ND 2.K ND 2.K 

u I u I ND 0. 2 ND (J .2 
u I u I ND ()J ND IU 
u I u I ND (/" D o-
ll I u I ND 115 ND 0.~ 

l l I u I ND o.r. ND 11.6 

u I u I NO (J}i ND 0.:'\ 

l I I ' I ND fl.~ ND 0.:'\ 
l I l I ND 0.$ NO 11.$ 

u I u I ND U.7 ND 0.7 
u I L I NO 11.6 ND O.h 

u I u I NO 11.7 NO 07 

u I u I NO 0.:'\ NO 0 .~ 

u I u I ND 11.6 ND lUi 

u :'\0 u ~~~ NA NA 

lJ I u I ND 0.7 ND 0.7 

u I u I ND 0.~ ND 05 
ll I u I ND 0.7 ND 0.7 
u I u I ND 0.~ ND fl.$ 
u I l I NO 11.6 ND (1.6 

NA NA NA NA 

L I lJ I ND (l _l 0 fl.l 

ll I u I NO II ND II 
l l O.:'i u ().:'\ 'D U.tc ~D O.loi 

u I u I ND u_6 "D O.tl 

u 50 u 50 NA NA 

u 5 u 5 NA NA 

u II .:'\ u 0. ~ ND 1/.k ND H.k 

u I u I ND 0.0 ND 0.(, 

NA NA NA NA 
0 () (I () 

U · Detected concentraiK>n qualified as not ddectcd; detected concentrauon less !han I 0 umes concrotrat•on detected m blanl... 

( I )· Analyt•cal laboratory conducted a l1brary search to detennme 1f hexane and n·butanol were p~esent as a tentatl\'el) ldent•fiat compound dunng the May and No\'embn 191.J I sampl1ng events. 

· Ex eats Vapor lntrusmn Scrcenmg Value 

25 of 31 

M\\ - 1• M\\ - 18 
Quantllallon 

R~sull Qualifi er 
Quant•talion Qualifier 

Lim11 Ltml! 
N, ' nmi'!Y? June 1~9 7 

lJ 5 u 5 

u 5 lJ .I 

u 5 ll 5 

u ; l · 5 

u ; u 5 

u 5 u 5 

u 5 u 5 

u 5 I ' 
NA NA 

NA NA 

u 10 l l 20 

u 10 u 2H 

u 10 u 20 

l l 10 ) JB 211 

u 5 u -' 
u 5 u 5 

u 5 u 5 

u 10 u 10 

u 5 u 5 

u 5 l 5 

u ; ~ 5 

u Ill l Ill 

l 5 l 5 

u IO u 1/J ,, 5 I 5 

u 5 u 5 

lJ 5 u Ill 

NA I I 200 

u 5 u 5 

u 5 l ' 5 

u 5 I I 5 

l l < l l 5 

u 5 l 5 

u 5 NA 

l Ill /II 

u 5 L• 5 

A NA 
u _I ll 5 

NA lJ 2(KI 

NA NA 

NA NA 
u .L u 5 

NA NA 

) 

'1\\ - IBD 

Resull Qualifier 
Quanltlalton 

Lunu 
June 1997 . DuohcaJe 

lJ 5 

u .I 

u ' 
l 5 

ll 5 

l 5 

u 5 

lJ 5 

NA 

NA 

u 20 

u 211 

u 211 

).:'! JB 20 

u 5 

lJ 5 

u 5 

u 10 

u 5 

u 5 

u 5 

u ill ,, 
' 

L Ill 

u 5 

ll 5 

u /II 

u 21XI 

u 5 

ll 5 

u ; 

u 5 

lJ 5 

NA 

" /II 

u ' 
A 

u 5 

u 200 

NA 

NA 

u 5 

NA 

).) 

Result 

) 

2 

5 

~1\\ ·-·· 
Qualifier 

Quantllauon 
Lun11 

December I 'J'JX 

u I 

u I 

ll I 

u I 

u I 

u I 

A 

u I 

~A 

NA 

u 5 

u 5 

u 5 

u 10 

u I 

lJ I 

u I 

u 2 

u I 

u I 

u I 

u 2 

u I 

u 2 

u I 

u I 

u 
ll :'\0 

UJB 2 

u I 

u I 

I 

u I 

NA 

l 2 

I 

u (1.:'\ 

ll I 

lJ I( KI 

NA 

u u.~ 

u I 

NA 

Prepared by: KJC 
Checked by: JH P 
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VOLATILES (IJG/ L) 

1. 1. I-Trichloroethane 

1.1 ,2.2-Tetrachloroethane 

1.1.2-Trichloroethane 

I, J -Drchloroethane 

1,1-Dichloroetht:ne 

1.2-Dichloroethane 

1,2-Dichloroethene 

1.2-Dichloropropane 

1.2.4-Tnmethylbenz.ene 

1.:\.5-Tnmethylebenzent 

2- Butanone (MEK) 

2- Hexanone 

4-Methyl-2-pentanone {M IBK J 

Acetone 

Benzene 

Bromoclrchloromethant 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloncte 

Ch lorobenzene 

Chforoethane 

Chlorofonn 

Chloromethant" 

Dibromochloromethane 

Ethyl benzene 

Hexane 

Isobutyl alco hol 

Methy lene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

Trich loroethene (TCE 1 

Vinr l Acetate 

\ ' iny l C'hlonde 

Xylenes ( to tal ) 

c•s- 1 ,2-Dichloroethenf' 

cis- I .~- Dich loropropem: 

n-B utanol 

tert-Buty l methyl ether 

trans- I ,2-Dichloroethene 

trans- l .J- Dichloropropene 

trans- I ,4-Dichloro-2-butene 

Total \ "OCs 

Vapor Intrusion Screenin g 
Va lue 

200 

2200 

JXO 

24 

2~ 

440000 

NA 
140()(1 

220000 

2. 1 

0.00~.1 

211 

5fl0 

J\HI 

2KI){J(J 

KO 

6.7 

].2 

71){1 

2.1J 

220001 10 

] (){) 

100(/ 

IIJOC/0 

7(1 

0.1\4 

NA 
120(){){) 

100 

O.X4 

NA 

C: ID<'t: umcnt~ :md Scnings\Lllhrinl.:lcy •Applit:ation D;rta\Mit:fl.lsofl\J.!xt:t:r 

VfEv:~ l uationReponTahlt:.~(wrsion 1).:\ls. MWI5-MW.:!1 

Resu lt 

Notes: 

I\IW-18 

Qualifier 

May J(JIJ'J 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
UJ 

u 
u 
l l 

u 
u 
u 
u 

UJB 

u 
u 
u 
u 

NA 

u 
u 
u 
u 
u 

NA 

u 
u 

NA 

Quantitatron 
Limit 

10 

50 

)() 

0.5 

B - Compound detected m method blank. 

0 - Concentration detected rn diluted ana lyses. 

Result 

E - Concentration above instrument calibration range. 

1\.1\\"- 18 

Qualifier 

August J99Y 

u 
u 
u 
u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
l' 

u 
u 
u 
L' 

u 
u 
u 
ll 

u 
ll 

u 
u 
L' 

u 
UJB 

u 
l l 

u 
u 

NA 

u 
u 
u 
u 
u 

NA 

u 
u 

NA 

J - Co ncentration is estimated or detected below reporting lrmn. 

NA - Not Analyzed 

Quant itatron 
Lim it 

10 

50 

05 

Resu lt 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

1\1 \V- 18 

Qual rfier 

December 199(J 

u 
u 
u 
u 

u 
N., 
u 

NA 
NA 

u 
u 
u 
UJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
ll 

u 
u 
u 
UJ 

u 
NA 

u 
l! 

u 
u 

NA 

u 
u 

NA 

Quantitation 
Result 

IO 

50 

50 

o._'i 

3200 Main Street, Keokuk, Iowa 

M \\'-18 

Qualifier 

Aonl 2001 

u 
u 
u 
u 
u 
u 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Ll 

u 
u 
u 

u 
u 

NA 

u 
u 
u 
u 
u 

NA 

l! 

u 
NA 

Detect ron 
Lumt 

"' 

0.5 

50 

05 

Result 

OJ 

O.J 

0.2 

O.X 

Qualifier 

December l ',19X 

u 
u 
u 

u 
u 

NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 

ll 

u 
u 
u 
u 
u 

NA 

lJ 

UJB 

u 
u 
u 
u 

NA 

u 
u 

u 
u 

NA 

u 
u 

NA 

Quantttation 
Lumt 

10 

0.) 

0.5 

Resul! 

0.24 

0.5:" 

0. 14 

(1. 16 

MW -19 

Qualrfier 

Ma · 1999 

u 
lJ 

u 
J 

u 
u 

NA 

u 
NA 

NA 

ll 

u 
u 
u 
u 
u 
u 
u 
u 

UJ 

u 
UJ 

UJ 

u 
u 
u 
u 

UJB 

u 
u 

lJ 

NA 

u 
ll 

J 

u 
Ll 

NA 

lJ 

u 
NA 

Quant ita! ion 
Lrmrt 

"' 

)(J 

50 

0.5 

Result 

7.7 

(J. :W 

O. I X 

0. 1 ~ 

0.17 

U - Detec ted concentration qualified as not detected: detected co ncentration less than I 0 limes co ncentrat ron detected in blank. 

( I)- Analytical labo ratory conducted a library search to detennine rf hexane and n-butanol were p:esent as a tentatively 1den1ified compound dunng the May and November I Y91 sampling events. 

- Exeeds Vapor Intrusion Sc reenmg Valu~ 

26 of 31 

1\"I W- 19 

QuaiJfJer 

August 11.199 

u 
u 
ll 

u 
NA 

u 
NA 

NA 

u 

UJ 

ll 

u 
lJ 

u 
u 

u 
u 

u 
u 
u 
u 

UJB 

u 
u 
liJ 

NA 

u 
u 
J 

NA 

u 
lJ 

NA 

Quanlitatron 
Ltmit 

10 

51! 

,, 

Result 

0.22 

0.2:" 

0.12 

0. 14 

0.7) 

MW-19 

Qualifier 

December 1999 

u 
u 
u 

lJ 

u 
NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
UJ 

ll 

lJ 

u 
u 
u 
u 
u 
lJ 

UJ 

NA 

u 
u 

u 
u 

NA 

u 
u 

NA 

Quantitat10n 
Limit 

10 

50 

05 

Result 

0.)2 

OJ2 

1\1\\'- 19 

Qualifier 

Aoni 21XII 

u 
u 
u 

ll 

u 
NA 
l l 

u 
u 
u 
lJ 

u 
lJ 

l l 

u 
u 
u 
u 
u 
lJ 

u 
u 
u 
lJ 

l ' 

[ I 

lJ 

lJ 

u 
lJ 

u 
u 

NA 

u 
lJ 

lJ 

u 
u 

NA 

lJ 

u 
NA 

Detect ron 
Lumt 

Ill 

50 

Result 

O.W 

0.50 

11.15 

1.1 

1\1\\'- 19 

Qualtfier 

May2002 

u 
lJ 

u 

u 
u 

N.'\ 

NA 
NA 

u 
u 
u 

u 
u 
u 
u 
lJ 

u 
lJ 

u 
u 
u 
lJ 

u 
ll 

u 
u 
u 
u 

NA 
tl 

ll 

u 
u 
lJ 

u 
u 
u 

NA 

Detecuon 
Lumt 

10 

50 

(/__'; 

51! 

05 
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• Vapor Intrusion Screening 
Value 

VOI:A~ 
11. 1, 1-' I 200 

11.1.2.2-T > 

1.1 ,2· I >cmanc ~ 

221KI 

7 

5 
.2 -Dtch loroethene IXfl 

.2·Dich loropropane ~ 

I ,2.4-Tnrnethylbenzene- 24 

I J.5-Tnmethy lebenzenr 25 

12-Bu.,none (MEK J 44{1(.1()(1 

12-Heunone NA 

(M IBK J 140(1(1 

!Acetone 221KKKI 

isenzone ~ 

I 2. 1 

lsromofonn O.CKIXJ 

211 

!carbon d•sulfide 5(10 

!c arbon tetrachlonde 5 

wo 

'"""' 2~1100 

lchlorofonn X (I 

6.7 

I ),2 

I 71KJ 

I Hexane 1.11 

llsoburyl alcohol 2211(10110 

I 5 

!Styrene 10{1 

~ 

!To luene II H>Il 

Homemene ITCEJ 5 

Acetate 1)6(1(1 

· Ch londe 2 

IX)' Ienes (total) 10110{1 

lets- I ,2-Dtchloroethene 711 

lets- I J-D!chloropropt·ne 0.)<4 

ln-Buianol NA 

ltert-Buryl methyl elher 120000 

ltrans- 1.2-Dichloroethene 10() 

lt rans- 1 .)-Dtchloropropene O.X4 

!trans- I .4-Dichloro-2-butene NA 

ITotai\'OCs 

• 
l':IJ)(>cumcnts and Scttmr~ 'dlhnnkk')''Aprlic;ttion Dni.IJ 'Micn•wfl'J::,.cc:l 
VlhaiUlltionRt-poMTllblc~ (\'er!iion I ).>. Is, MWI5-MW21 

MW-19 

Resull Qualifier 
Detecuon 

Resull 
L1m11 

M•v21MI> 

u I 

u I 

u I 

0.47 J lUX 

u I 

u I 

NA 

u I 

NA 

NA 

u 5 

u -' 
u 5 

u I ll 

u I 

u I 

u I 

u I 

u I 

0.42 J II.IH 

u I 

u I 

u I 

u I 

u I 

u I 

u I 

u 5(1 

0.4.'1 J 

u I 

u I 

u I 0. 19 

lJ I 

NA 

ll I 

ll I 

u 0.5 

u I 

u 50 

u 5 

u 11.5 

u I 

NA 

1.)2 11.75 

Notes: 

8 - Compound detected m method blanJ... 

D · Concen!ration detected in diluted analyses. 

E- Concentration above instrument cahbrahon range. 

J - Concentra tion IS estimated or detected below reporting limit . 

NA- Not Analyzed 

M\1'- 19 

Qualifier 
Detect•on 

Result 
Lumt 

M•y21MI4 

u I ND 

u I ND 

u I ND 

J 0 .(1 

u I ND 

u I N D 

NA NA 

u I N D 

NA NA 

NA NA 

u -' ND 

u 5 ND 

u 5 ND 

u "' ND 

u I ().4lJ 

ll I N D 

u I N D 

u I N D 

u I ND 

J ND 

u I ND 

lJ I ND 

u I ND 

u I ND 

u I ND 

[ I I ND 

[ I I ND 

u so NA 

u I ND 

u I N D 

u I ND 

J ND 

[ I I ND 

NA NA 

u I ND 

u I N D 

u o..s ND 

u I N D 

u 511 NA 

u ~ NA 

u 0.5 N D 

u I N D 

NA NA 

I.OlJ 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
3200 Main Street, Keokuk, Iowa 

MW-19 M\\'C20 M\\'-20 ~"'~'2tl 

Qualtfier 
Detection 

Qualifier 
Quanltlahon 

Qualifier 
Quant11at•on Quantl!atlon 

Result Ltmtt 
Resul t 

Lumt 
Resul t 

Ltmtt 
Result Qualifier 

Lnnn 
Ma,-2007 June 1997 O ctober 1997 December IIJ9X 

0.4 u 170 u 15() UJ I 

O . .'i u J""'(J u 15() UJ I 

(J.7 u ro u !5fJ UJ I 

J ().) u 17(1 u 1){) UJ I 

0.7 u rt1 u !50 UJ I 

115 u rt; u !5fJ UJ I 

u 1711 u :!.i(J NA 

0.6 u /7() u :!511 UJ I 

NA N.A NA 

NA NA NA 

:l .U u 670 u IUOO UJ 5 

l.lJ u 670 u 1(1(1(1 UJ 5 

7.~ u (l70 u IIIOU UJ ~ 

2.k 59 JB (i70 u 10011 UJB Ill 

J 11.2 u rt1 u !50 ) J I 1 

0.) u j"'(J u !50 UJ I 

IJ- l1 1"'11 lJ Jj(J UJ I 

(J..S u 3311 u 5fJ{J LIJ 1 

IJ.(i u 170 u 250 UJ I 

0.5 u ro u ~50 UJ I 

0.5 u 170 lJ 250 UJ I 

0.5 lJ ."\~{) u 500 UJ 2 

0.7 u }7(/ u 25/J UJ I 

O.ll u 330 u 5fJ() UJ 2 

0.7 u ro u 15fJ UJ I 

0.5 621111 17(1 3 71111 25(J 55 JD I IY 

0.6 u 330 u 5(J{J u 
u 6700 Ll 111000 UJ I 

0.7 _,. J J7(J u 1511 UJB 2 

().,<; u }"(} u 2511 UJ I 

11.7 ll r11 u 150 UJ I 

11.5 non 170 12011 250 I J I 4 

0.6 u ro u :!50 11.2 J I 

NA NA NA 

O.J Ll 33() u 51/(J UJ 2 

1.1 JJnHfl 170 7(i{J(j 250 72 JD I :w 
O.H NA NA UJ 0.5 

O.f\ u J7(J u _~5o UJ I 

u 67()(1 u IUOU(J UJ I 

NA u 1000 UJ 

().It NA NA UJ (J5 

0.6 u 170 u 250 UJ I 

NA NA NA 

1 15Y> """' 1)1.2 04 

U · Deteeted concentratiOn qua lified as not detected; detected concentratiOn less than I 0 tunes concentration detected m blank. 

( I )· Analyttcal laboratory conducted a l1brary search to detennine if hexane and n-butanol were p~esen t as a ten!ativel}' tdenttfied compound during the May and November llJ9 I sampling events. 

· Exeeds \'apor lntrus ton Screemng Value 

27 of 31 

~m-zu "1\\'-lU 

Qualtfier 
Quant ll3tiOn 

Result Qualifier 
Quant1tatton 

Result 
Limn Ltmll 

Januarv 1999 December 19YX 

u 0 u ~ 

u I u 5 

u I u 5 

u I u 5 

u I u 5 

u I u 5 

NA NA 

u I lJ 5 

NA 'lA 

NA N' 

u < 17 BDJ 25 

u 5 u 25 

u 5 u 1~ 

UJB Ill 57 BD 50 

I 2 DJ 5 ' u I lJ -' 
u I u -' 
u 2 u Ill 

u I Ll 5 

u I u 5 

u I u 5 

lJ 2 u Ill 

u I u 5 

u 1 lJ /IJ 

[I I Ll 5 

I 55 D 5 JUO 

NA NA 

u 50 
1- u 5 

u 2 1-----'-L__. BD ill 

u I u .I 

u I L 5 

I I DJ 5 .'Ill 

u I u -' 
NA ~A 

[I 2 u ill 

I 72 D ~ 5J(J 

u 0.5 u 2 

u I u < 

u 50 u ~ 

NA NA 

u 0.5 u 2 

u I, u 5 

NA NA 

22 1 kl>) 

MW-20 

Qualifier 
Quant1tat1on 

Ltmtt 
M•v I'N'J 

u 12 

u 1.' 

u !.' 

u 12 

u 1.' 

u /.' 

NA 

u 1l 

NA 

NA 

u h2 

u h) 

u h2 

UJB 1211 

J 1-' 

lJ /:! 

u ,_, 
l! 15 

u 12 

u /] 

[ I 12 

u 25 ,, 12 

u }5 

u 11 

12 

u I_' 

u 620 

UJB 11 

u 12 

u /_' 

12 

u '-' 
NA 

u _l_i 

12 

u 12 

u 11 

ll 620 

NA 

u 6.2 

u /} 

NA 

Result 

H 

16 

41 

0.1 

5'J.X 

MW-20 

Qualtfier 
Ouamttat1on 

Lnn11 
Aueust 1999 

u I 

ll I 

u I 

u I 

u I 

u I 

NA 

u I 

NA 

NA 

u 5 

u 5 
[ I ~ 

u )(I 

I 

ll I 

u I 

u 2 

Ll I 

u I 

u I 

u 2 

u I 

u 2 

u I 

I 

u I 

u 50 

UJB I 

u I 

u I 

UJ I 

u I 

NA 

u 2 

I 

J I 

[I I 

l 50 

NA 

u IL~ 

u I 

NA 

Prepared by: KJC 
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Vapor lnlrusion Screening 
Value 

\"OLATILES IUGIL) 

1.1, 1-Trichloroethane 

1. 1.2.2-Tetrachloroethane 

1.1 .2-Trichloroethane 

I . I -D1chloroethane 

1. 1-Dichloroethenc: 

1.2-Dichloroethane 

1.2-Dichloroethene 

1,2-Dichloropropane 

l ,2,4-Trimethylhcnzene 

I .:\,5-Tnmethy lebenzent' 

2-Butanone ( MEK) 

2-Hexanonl:' 

4-Methyl-2-pentanonr IMIBK) 

Acetone 

Benzene 

Bromodlchloromethane 

Bromofonn 

Bro mo methane 

Carbon diSulfide 

Carbon te trachlom k 

Chlorobenzene 

Chloroethane 

Chl oro fonn 

Chloromethane 

Dibromochloromethane 

Ethy lbenzene 

H exane 

Isobuty l alcoho l 

Methylene chlonde 

Styrene 

Tetrachloroet henf" 

To luene 

Trichloroethene (TCE) 

\' iny l Acetate 

Viny l Chlonde 

Xy lenes (total ) 

c ts- 1.2-Dichlo roethene 

cis- l .:l-D•chloropropenr 

n-Buta no l 

tert-Butyl methyl ether 

trans- I ,2-Dichloroethene 

trans- I,Y- Dichlompropene 

trans- 1.4-Dichlom-2- butene 

Total VOC's 

C:\Dncumcnts and Sct!ingsldlt.,rinklcy\1\ pp!ication Dalll \Micro.~(>f\ 'Exccll 

VIEvll luat inn.RcponTnhlcs(vcn;inn l ).l<ls. MW IS-MW'l.t 

200 

2200 

I IW 

24 

25 

440000 

NA 
1400(/ 

2200(/(J 

2. 1 

0.0(110 

20 

50(1 

yt]{l 

2XOOO 

"' 
~ . 7 

.1.2 

700 

2.Y 

22000{)0 

]()() 

1000 

'JilOO 

1000() 

70 

O.X4 

NA 

120000 

100 

O.X4 

NA 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

J\·JW-20 1\'1\\'-20 0 

Resull Result 
Quant ita lion 

Qualif1er 

December 1999 

Quant nation 
Limit 

Qualifier 
Lumt 

December 1999- D_u_Qjl c.'l te 

7 -~ 

20 

0.11 

Notes: 

ll 

ll 

u 
u 
u 
u 

NA 

u 
NA 
N:\ 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
ll 

u 

u 
u 
u 
u 
u 

ll 

N;\ 

u 

J 

u 
u 

NA 

u 
u 

NA 

10 

~(J 

50 

0.5 

8 - Compound detected m method blank. 

D - Concentration detected in di luted analyses. 

1.1 

7.~ 

19 

J4.4 

E - Concentrallon above instrument calibration range. 

J - Concentration is estimated or detected below repor1ing hmit. 

NA- Not Analyzed 

u 
u 
l1 

u 
[ I 

u 
NA 

u 
NA 

NA 
u 
u 
l1 

u 

u 
lJ 

u 
lJ 

u 
u 
u 
u 
u 
lJ 

L' 

lJ 

ll 

u 
u 

Ll 

NA 

l! 

u 
u 
u 

NA 
[ I 

u 
NA 

10 

511 

50 

O.:'i 

Resuh 

")00 

0.51< 

[I) () 

640 

II J0.5k 

M W-20 

Qualifier 

Apn i 21Hll 

u 
lJ 

lJ 

u 
u 
u 

NA 

u 
u 
u 
u 
u 
u 
lJ 

u 
u 
u 
u 
u 
u 
lJ 

u 
u 
u 
u 
D 

u 
u 
u 
u 

u 
NA 

u 

u 
u 
u 

NA 

u 
u 

NA 

Detec t1on 
Limn 

25 

25 

2< 

~(J 

I ll 

) () 

II! 

Ill 

IIJ 

Ill 

25 

250 

2.5 

U - Detected concentratiOn qua lified as not detected: detected concent ration less than I 0 11mes concentra tion detected in blank. 

3200 Main Street, Keokuk, Iowa 

Result 

0.25 

fJ.2 

0.46 

0.6l'i 

u 

2.XIJ 

MW-20 

Qualifier 

May 21Xl2 

u 
u 
L' 

u 
u 
u 

NA 

u 
NA 

NA 

u 
u 
IJ 

L' 

lJ 

u 
u 
u 
u 
u 
u 
u 
ll 

u 

u 
u 
u 
u 

u 

NA 

u 

u 
u 
u 
u 
u 
u 

NA 

Detection 
Lun1t 

50 

05 

50 

0.5 

Result 

1.4 

1.2 

5.7 

l iJ.7 

( I)- Analytical labo ratory conducted a library search to detenmne if hex an; and n-butanol were present as a tentatively identified compound dunng the May and November 199 I samplmg events. 

- Exeeds Vapor Intrusion Screening Value 

28 of 31 

M\\'-20 

Qualifier 

Ma ·200.1 

u 
ll 

u 

u 
NA 

u 
NA 

NA 

u 
u 
u 
u 
u 
u 
u 
u 
I I 

u 
u 
u 
u 
u 
u 
u 
u 

J 

u 

NA 

u 
u 
u 
u 
u 
u 
u 
u 

NA 

Detection 
Limit 

25 

2 .. ~ 

2.5 

2 . ."\ 

2.5 

12 

12 

12 

2< 

2.."\ 

15 

25 

2.~ 

2 .~ 

2.5 

2.5 

25 

2.5 

2.5 

2.~ 

2.:" 

2.5 

120 

2.5 

25 

.n 
25 

1.2 

25 

120 

12 

1.2 

25 

Result 

O.Xl 

0.~7 

~.7X 

1\1\\'-20 

Qualifi er 

Mav2004 

u 
u 
u 
u 
lJ 

u 
NA 

u 
NA 
NA 

u 
u 
u 
lJ 

u 
u 
u 
lJ 

II 

u 
u 
u 
u 
u 
u 

u 
u 
lJ 

u 

[ I 

N t\ 

u 
u 
L' 

u 
u 
u 

NA 

DeteCtiOn 
Lim1t 

I ll 

~() 

0.~ 

50 

0.5 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

NA 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N.A 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

NA 
NA 

ND 

ND 

NA 

1\1 \\"- 20 

Qualifier 

Mav2007 

u 
u 

DetectJon 
Lim1t 

0.4 

05 

0.7 

0.5 

0.7 

().."\ 

0.6 

) .0 

J.Y 

7.:. 

2.k 

11.2 

lU 

IJ ' 

(J.:" 

0(1 

0.5 

0.5 

(J..'i 

0.7 

(J.6 

0.7 

05 

O.tl 

0.7 

0.5 

0 .7 

0.~ 

0.6 

IJ.;J 

1.1 

o.x 
0.6 

0.!-: 

0.6 

Resull 

1.2 

:..2 

MW-21 

Quali fi er 

June IYY7 

u 
u 
u 
u 
u 
u 
u 
u 

NA 
NA 

u 
u 
u 
JB 

L• 

u 
u 
u 
1_1 

u 
u 
u 
u 
I! 

u 
lJ 

[ I 

u 
u 
u 

u 

NA 

lJ 

u 
NA 
) I 

u 
NA 

NA 

u 
NA 

Quant1 tat1on 

Lunu 

20 

21l 

21J 

20 

IIJ 

Ill 

1/J 

Ill 

200 

Ill 

200 

Result 

0.:1 

IU 

0.7 

O.X 

2. 1 

M\\'-2 1 

Qualifier 

December JlJ9X 

u 
u 
ll 

u 

u 
NA 

u 
NA 

NA 

u 

u 
UH3 

u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
NA 

u 
UJB 

u 

NA 

u 
u 
u 
u 
u 

NA 

u 
u 

NA 

QuantJtation 
L1mit 

10 

(J5 

0.5 

Prepared by: KJC 
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• 
l1.1. 1- l ru.:hlt•r4JCUWnt: 

t J.J.~.~-lctrm:hl t mll'l.il<UlC 

!J.J.> Jrid\ltlfiiCI.h:Ull' 

•l .l·l) tchlt•n!Cthmll' 

1.1-l>tchlt'r•IC ih~,.,,c 

Pidt 

,,_, 

Am"' 

"''""" 
I 

"""""'""" 
I ' 

('nrtxlll<lis-ulfitk 

('arNtnh:tradtlomk 

"'""''""'"' ,.,,,.,,""'""' 
f'h'""''""" 

""' "'d'"'"' 
j I J I 

I'''"'' ,. 
l'b'"'' 
l bt• l'lul~ l akt•lw•l 

I Mcth~ k11c chlt•nd~-

1''''"" 
l etrachlon•crht.,,c 

rc•lw.:nc 

l richl<•rt1C!Ia.11cl J< ' I:J 

I VIIl~] <ICC!llh,; 

1\'inyl chltmd\· 

I X)'h!Jk'l.(llll~l} 
., 

' 
~11-llut~lmtth~l cll~er 
Jtrnn ... -1.~- 1 lu.:hlnmcthL1h: 

·tnm!<o-I,1-Du.:hh•nlfln•pL1W 

: tnm,·l.4- l ltchhonJ·~·huh.:nc 

' " '"' \'IK'' 

• 

V~por lnlrusion Srrtcning 
\'alur 

1110 

,, 

'" ,-

l'fJ4r 

Jhl llt 

%1/11 

l":\Dt ... ,•mcnt~ •nd Seumg.-'dlbnnklcy\ArrJu;au~.>nDaii\.'Airn..onlf_, ...:fl 

VIE•-.Iuali.>nRq>."fl11hlct( \'CMitun I ~lib. t\f\\'11-1'5 

1} _~-

0.5') 

Noh~s : 

MW-21 

''''"''"''' 
II 

II 

II 

" ,, 
11.1 

N,\ 

II 

NA 

NA 

II ,, 
" JIJii 

,, 
" 
" 
" ,, 
IIJ 

" 
II ,, 
II 

II 

,, 
II 

NA 

II 

II 

NA ,, 
,, 

NA 

()U.LIIIII<I\KIIl 

Luml 

"' 

U- <'nm~JUnd c.h..'IL'C t...\1 in mCiillw.ll'll:uU... 
I>- ('nnct.1llnttinn <h.'tCA.:h .. 't llll drlutuJ anaJy,t.-.;. 

Rc:.ult 

"·' 

I· -Conct.1ltmtmn 111'11." e. m~trumcn t cahhmtwn ran~c. 

1\JW-2 1 

()ualtficr 

'"'"" ''"'' 

II 

II 

II 

NA 

II 

NA 

NA 

IIJ 

" II 

,, 
,, 
" 
" 
" 

" 
" 

I IJII 

" 
NA 

" ,, 

" 
" N.-\ 

I I 

" 
NA 

J- Cnrn:cnlral itlll i~ ~lmlalt:d t•r dt'IL'CI<:d hclt•w rcp(lrtlllp limil. 
NA - Nnt Anal)/.L'\1 

lJu;UliiU!IIIII\ 

l. tmtl 

'" 

511 

h 5 

"" 

()ualtficr 

II 

" II ,, 
,, 
" NA 

" NA 

NA 

IIJ 

II 

II 

II 

II 

II 

" 
" 
II 

II 

II 

" II 

II 

" II 

I ' 

" II 

IIJ 

NA 

II 

II 

II ,, 
,, 

NA 

I ' ,, 
N:\ 

I)U.IOIII:IIIt'll 

l m1tl 

Ill 

.'\It 

lt5 

I J • IJch:c lctl Cllf1Cl111ratum qu.1lifl~o.<tl as r'll•T dL·h.'l· tcd; dr:IL'Cicd cc•nccntr.Jtitlll lc . .;.~ than I!J tirncs e<JrlCcntratit'll tlctcctt:t.l in hlanl.. 

II 

Table 3-2 
Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 

1\T\\'-11 

()u.11tlicr 

Aonl ""' 

" ,, ,, 
II 

" 
" NA 

II 

" 
" II 

" II 

" ,, 
II 

" 
" ,, ,, ,, 
,, 
,, 
II 

II 

II 

" II 

II ,, 
,, 
II ,, 

NA ,, 
,, ,, 
II 

N,\ 

II ,, 
NA 

Uctcctmn 
luml 

Ill 

11.5 

U_5 

lh .... ull 

1.1· 

3200 Main Street, Keokuk, Iowa 

~ 1\\ '-22 

()ualtticr 

''"~'n l'l'J'J 

II 

II 

" II ,, ,, 
NA 

" NA 

NA 

" 
" 
" l Ull 

" 
" 
" ,, 
" 
" ,, 
" I 'J ,, 

" NA 

" I IJU 

" 
" 

" NA 

" 
" 

" NA 

" II 

NA 

Quml!llllltun 

J.mul 
lh·suh 

It ~·J 

"' 
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Comparison of VOC Groundwater Results by Monitoring Well to Vapor Intrusion Screening Values 

Former Sheller-Globe Facility 
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